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Extracts from Chordal’s Letters. 


Mr. Editor: 


* * * * The business boom has 
brought to our ears the old charge of steal- 
ing men. 


As near as I can remember I have heard 
of no cases, during the last few years, of 
emissaries slipping around and seducing men 
away from one shop to work in another at 
better pay. An owner has been thankful if 
he could keep his front 
door open and the line shaft 
turning around, and the 
men have been thankful for 
a jobatany pay. The dull 
times lasted so long that 
tools were allowed to de- 
teriorate and run down 
generally, systems flagged, 
capital was withdrawn, and 
manufacturing facilities 
were, in many cases, seri- 
ously crippled. 

During these times good 
workmen in many cases be- 
came disgusted with a trade 
which paid such terribly 
low wages. They quit the 


business and went into 
other things, sometimes = 
more profitable, sometimes A 


less, but they at least suc- 


ceeded in changing the 
general current of their 


lives. Some shops had such 
a poor lot of men left in 
them that keen-witted boys 
would not go among them 
to learn thetrade. The less 
cultivated boys could not 
get into the shops, and no 
boy with wit or no wit 
could learn much from the 
lot of men which was left. 
Such circumstances were 
exceptional, of course, but 
there was a tendency that 
way all over. Many good 
men fell out of the ranks, 
and few good boys went 
into the shops. 

Now we find that work 
is plenty in many sections, and sharp work- | 
men hard to get. There has always been 
some attention paid to keeping good men. 
Many owners in the dullest times followed 
the plan of always letting the poorest work- 
men go, and even replacing them with better 
ones. Other shops, on the contrary, kept the 
poorest men because they were cheaper. 

*.* * * Now we hear some poor, 
over-crowded owner, with time contracts on 
hand, with a shop run down at the heel, and 
with all the men he can get, saying ‘‘ So and 
so steals my men away from me. He’s a 
low down, contemptible, dirty cur,” ete., ete. 

* * * * Now, honestly, Mr. Editor, 
do you think Mr. so and soisacur? How 
does he steal men? By offering them more 
pay. Auction is theft according to the mor- 
als of some. Now I, for one, like to see 
this stealing going on. It’s awfully incon- 
venient sometimes, but it’s a mutual privi- 
lege, and out of the rivalry the poor machin- 
ist manages to get his full value. A ma- 
chinist is entitled to all the favorable fluctua- 
tion in the labor market, and when the bid- 
ding is spirited all may laugh, for times are 
good. 


* *« & 


I have had men stolen from 
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me, and have called the stealer a thief. I 
have stolen men from other folks and have 
been called a thief. I have been stolen my- 
self, and always had the most respect for 
the biggest thief. The way to get men is to 
pay their value, the way to hold them is to 
pay their value, and the man gets and holds 
his place by making himself valuable. 
There are employers who look upon me- 
chanics as a class to be bargained with like 
business men, who consider a mechanic as 
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having the business ability and sharpness 
to look out for his own interest. There are 
other employers who feel and know that 
working men are not business men, and can 
not do well by themselves, that they deal in 
force rather than in business power, and 
that they can be imposed on with little ef- 
fort. They would blush to take advantage 
of these circumstances, as they would if 
tempted to bruise the weak. This latter 
class are not exceptional at all. They are 
about equal with the first class and they set 
the wages of the world with a justice which | 
is certainly admirable under the circum- | 
stances. 
* %* 


* * 


If a man is filling a situation 
he brings down the wrath of his employer if 
he listens to better offers. I claim that when 
aman sells his services for the time being to 
another man, it is his duty to listen carefully 
to every thing which indicates to him his 
present or prospective value. A man ought 
to be ashamed of himself who does not say 
every day: ‘‘I expect to be more valuable 
some day;” and the employer ought to be 
ashamed of himself who will dicker with a 


|man for his present services and then assume 


that the man should turn a deaf ear to every 
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offer. * * * Warwick hasa superintendent 
at eighteen hundred a year. Both were satis- 
fied. Thesuperintendent Byron didn’t know 
his real value and Warwick didn’t care. But 
Mr. Timmerman comes along. He don’t care 
anything for Byron but he wants a good 
superintendent; he wants Byron, and knows 
his value. He don’t propose to pay any more 
than he can help, but he does propose to pay 
somewhere between eighteen hundred dollars 
and the real value of the man, so he goes to 
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on account of pressing necessities of service. 
Wise men never bite at such things. A little 
judgment will tell if a figure is too high to 
be permanent. 

* * * * The twisting block-man has 
around. If differential pulley blocks 
have a profound admirer in this world, that 
man is myself. I have had the ill luck to 
work in one or two shops that didn’t have 
them, and when I came in contact with the 
ugly clanking things I began to appreciate 
their usefulness, and the 
more I have seen of them, 
the more [ have liked them. 
There are annoying fea- 
tures connected with them, 
but they are over-balanced 
a thousand times by their 
good qualities. Some of 
the first blocks made were 


been 
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Warwick’s place and offers Byron twenty 
five hundred dollars a year or a third interest 
in his place. Byron is not on a contract. 
he was he would not violate it, and if he was 
Timmerman would not be a party to the 
violation. Byron goes to Warwick and 
Warwick talks ugly right 
away, and accuses Timmerman of dishonor- 


states the case. 


able conduct in coming into his mill on 
such an errand, and accuses Byron of dis- 
honorable conduct in not kicking him right 
out. The only questionable feature I can see 
in the play is Warwick’s conduct. 
*« * * * T claim that when 
goes to work for another for the time being, 
he reserves the right to constantly exert him- 
self to do better, and also the right to invite 
better offers right on the premises. The idea 
of presuming that paying a man for present 
services gives the right to blindfold him and 


one man 


stop up his ears for ever ! 


* * * * Into this question of course 
comes the policy of leaving a_ per- 
manent place for a temporary place at 


It is supposed that com- 


a higher figure. 
mon sense will cover such cases, and any 
man will understand that 
some! ody will offer him more than his value, 


once in a while 


If 





wheels. Then we would 
send to the maker, and get 
the right kind of a chain. 
We would put that on and 
find it slipped. Then we 
would send and get new 
toprig, and if it fit the new 
chain we would be happy 
once more. If it would 
not fit we would throw the 
thing aside and 
condemn all differential 
blocks, and say we never 
wanted to see another pair. 
In a week we would order 
a new one and in course of 
time we would go through 
the same old business 
again. Then we would buy 
a set of blocks of English 
make, and when the music 
began on them we would 


whole 


find no new chain to fit. 

These blocks should be very carefully 
made,especially the wheels and chain. Every 
one who has ever had anything to do with 
chain-driving devices, I pity all such men, 
knowing that itis one of those pieces of work 
which looks as though it would not be ac- 
curate, One soon finds however that if the 
pitch of the sprockets varies a sixty-fourth of 
an inch from the length of a chain link, it 
will vary about a mile when you get half 
way round the wheel. There is only one 
way these things will work nice, and that is 
when the pitch of sprockets and links is 
precisely the same. 

These differential pulley blocks bring in 
exactly the same questions. The makers got 
the thing reduced to a practical science at 
last, just the same as the unlucky man work- 
ing with chain belts. Now more trouble 
comes in, After a chain with a uniform and 
measurable length of link has been discov- 
ered; after a sprocket wheel has been designed 
to fit this marvelous chain; after everything is 
put together and found to work splendidly ; 
then and not till then this rare chain stretches 
a trifle, and knocks all the fine experiment- 
ing into a cocked hat. In chain blocks, as in 
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chain gearing generally, two things must be 
secured if possible. First an accurate 
sprocket wheel, and second a chain of uni- 
form link to fit the sprocket wheel and in- 
capable of stretching any to hurt. 

The matter of pitch is so important that if 
one sprocket wheel works nicely, a casting 
made from that wheel, as a pattern, will not 
work nicely. The little shrinkage there 1s in 
a six inch wheel will effect the thing. 

With all this trouble with weak chains 
which break, and weak chains which stretch, 
and variagated chains with no two links alike, 
and wheels which wont fit any place in any 
chain—with all these things in full view— 
differential chain blocks are a good institu- 
tion. I would not keep house in a machine 
shop without such blocks if I had to pawn 
the ‘‘ dearest ” chain-feed lathe in the shop to 
get them. 

* * * * The new chain blocks which 
the makers are now shaking before us are 
not differentials. They are overhead wind- 
ing machines operated by a worm revolved 
by a hand chain. Some of them wind their 
hoisting chain up on a reel, while others 
simply pass the hoisting chain over a reel 
after the order of a belt, holding it by 
sprockets. The hand chains are light and 
do not change length. These machines are 
terribly big and heavy and must have virtues 
to make them comparable to the convenient 
differentials. I have my eye on two of the 
new rigs, and may report some day. 

* * * * Very respectfully, 

CHORDAL. 
—— 
Wind Engine for Railroad Water 
Stations, 


The engraving on first page represents an 
18 feet wind engine designed for pumping 
water for locomotive tanks, which are ordi- 
narily a constant source of expense to a rail 
road company. Where a steam pump is 
used to do the pumping, the services of an 
engineer are required, with a consumption 
of ten to twenty tons of coal per month. 
Both of these heavy items of expense would 
be avoided by the use of an efficient wind 
engine, thereby making a saving of from 
fifteen hundred to twenty-five hundred dol- 
lars per year. On a line of five hundred 
miles this economy would ordinarily amount 
to about $50,000 per annum. All that is re- 
quired to make the system of pumping by 
wind power equally reliable with steam is 
enough surplus tankage to store water for 
thirty-six hours’ use, as it has been found 
that there is very seldom a calm that con- 
tinues twenty-four hours. The mill here 
represented has a capacity of about five 
thousand gallons per hour, on a lift of one 
hundred feet, and (its projector claims) 
constructed to do the greatest amount of 
work with the least amount of wind, and 
with the least possible amount of wea 
liability to derangement. 

The turn-table is a simple pivot working 
on the end of a supporting column. The 
entire weight of the mill rests on the bottom 
of the bed piece, which is a cylindrical piece 
with flanges at its top. These flanges sup- 
port it on the four posts, or timbers, which 
form the mast. The mast has, at its top, a 
brass collar, which takes the lateral friction 
of the turn-table. This is all capped over, 
with a large recess for oil under the cap, and 
makes a very simple and easy-working turn- 
table, and one that never gets out of order. 
The governor is arranged in such a manner 
that, as the wind increases above a certain 
pressure, the wheel swings around, throwing 
its edge to the wind. The wheel is con- 
trolled by a compensating lever, on which 
the governor weight travels, so that, as the 
wind increases, and the wheel is thrown off 
the center, it is not, under ordinary circum- 
stances, allowed to be thrown suddenly or 
entirely ‘‘out of wind,” but is held to the 
wind and caused to maintain a steady and 
regular motion regardless of the velocity of 
wind. Ina very severe gale, it is allowed 
to come entirely ‘‘out of wind;” as soon 
as the wind subsides it comes ‘‘ into wind” 
again, and continues its work. The wheel 
is constructed with double braced tubular 
iron arms—eight main and eight bracing— 
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with braces to the shaft, which extends out 
through the center. There are eight sec- 
tions of the sails, which are held in hard 
wood rims, at the angles of thirty on the 
outer rim, and thirty-five on the inner rim, 
giving the sails almost a true strew, and as 
the rims are held in malleable iron clamps, 
well bolted up, there is no shrinkage in the 
wheel, which is a source of great annoyance 
in wheels constructed entirely of wood. The 


Fic. 1. 





pa Turbine Water “Wheel. 


Among the turbine water wheels that have | 
gained many high encomiums from users is 
the one illustrated upon this page, and the 
one opposite. It is the production of N. F. 
Burnham, York, Penna., 
several patents upon it, the first dating Feb., 
1859. The ‘‘1874” turbine is not only well 
constructed but the adjustments work readily 








wheel has a sleeve which runs on the pipe 
box, or bearing, and takes the vibration from 
the shaft and greatly strengthens it. The 
connecting rod works above the center in a 
staple connection, which allows it to swivel 
so that it cannot be out of line, or bind, and 
admits of having the turn-table as it is. The 
ecnnecting rod is a forged rod with gibs and 
brasses, as well fitted up as those uséd in 
any engine, the bearings being all constructed 
with a view to the greatest durability. 

This style of mill or engine has stood the 
test of four years’ practical use, and has 
given universal satisfaction. 





and efficiently. High per centage of power 
has not been permitted to crowd out other 
desirable qualities, though economy of water 
is one of the distinguishing features of this 
wheel. Durability and simplicity have been 
carefully looked after in the arrangement of 
parts. Nothing is concealed under cover 

except the wheel proper and the case, each of 
which is a single casting. There is no cog- 
gearing to operate the gate, nor can sand be 
forced between the shaft and the wood 


followers. 
The engravings on this page were made 
photographs 


from taken from full size 
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For further particulars, either regarding 
the manufacture or purchase of mills, ad- 
dress Geo. S. Strong, the designer, care Kel- 
ly & Ludwig, Filbert St, below Eighth, Phil- 
adelphia. 


-_- 


Business along the Hudson river has been 
materially injured by the failure of the ice 
crop. Kingston, it is estimated, will lose 
$100,000 by the non-employment of men who 
regularly depend upon the ice-harvesting as 
nieans of support during the winter. 


working drawings, for making patterns and 
fitting up wheels. 

Fig. 1 is a plan view, also horizontal sec- 
tions on the lines A B, ¢ D, and F F, of Fig.2; 
and Fig. 2, a vertical section of the entire 
wheel on the line yy, of Fig. 1. Similar 
letters of reference indicate corresponding 
parts in the two figures. 

A, Upper concave part of the hub; 
er part of the hub; 


B, low- 
c, lower part of the 


buckets which are curved upward to the 
band on the periphery of wheel. 


| 


| 
| 











D, Shaft to transmit the power of the 
water wheel. 
E, Cross or bridgetree; F, wood-step fitted 


| into the center of the bridgetree; G, legs cast 


on the bridgetree. 
H, Case, having on it a downward project- 


who has obtained | ing cylinder to which the bridgetree is rivet- 


ed; 1, water ways in the case through which 
the water is applied to the buckets of the 
wheel. 

J, Rotary gate ; kK, slots inthe gate which 
correspond with the outside of the water 
ways in the case. 

L, Cover which overlaps the top of .gate, 
and is fitted to the top and the inside of the 
case, forming a water-tight joint; the center 
of it is raised, forming a flange for packing- 
box to rest on, and a bearing for the center 
of gate-arms and cam-yoke. 

M, Gate-arms and eccentric cam-yoke bolt- 
ed to top of rotary gate. 

N, Eccentric wheel; 0, eccentric wheel 
shaft; Pp, upper bearing for eccentric wheel 
shaft; Q, cap over eccentric wheel and cam- 
yoke to prevent gravel or sand from getting 
in the cam-yoke. 

R, Packing-box, which prevents leakage 
around the wheel shaft. 

S, Upper bearing-box, for water wheel 
shaft. 

T, Arms or braces, bolted to bearing-box, 

, cover L, and case H. 

U, Upper wood bearing blocks for water 

wheel shaft. 

——— ope - — 
The Mechanical Engineers’ Meeting.— 
Opening Remarks of Mr. A. L. Holley. 





After being called to the chair and ac- 


knowledging the compliment, Mr. Holley 
said :— 
Gentlemen: Before entering upon the de- 


tails of organization, we should briefly con- 
sider the magnitude and the character of the 
work we are assembled to undertake; and 
what I shall say will, perhaps,only formulate 
and emphasize your own views, as you have 
thought in advance of this meeting and of 
its objects. 

It seems very remarkable that an Institu- 
tion of Mechanical Engineering—which 
underlies all engineering—has not long ago 
been organized in this country of mechanical 
engineers. Probably, however, the work 
will be perfected sooner than if it had been 
begun earlier, because the material for active 
membership is now more abundant, and the 
importance and the methods of successful 
organization are better known 

We define engineering as the science and 
the art of utilizing the forces and materials 
of nature; and we observe that this utilization 
is accomplished in all or nearly all cases, 
either directly by machines, or by processes 
working through machines. I confess that 
in thinking over the range of mechanical 
engineering, with reference to our proposed 
society, I was astonished at its magnitude; 
I had never realized it before. In that branch 
of the profession distinctively called civil- 
engineering, and pertaining to fixed works, 
how largely mechanical engineering underlies 
both the structure and its uses. Take the 
canal; it is built by the steam-dredging 
machine, the machine-drill, the steam pump, 
the steam derrick, the temporary railway 
with its locomotives and cars. The com- 
pleted canal is operated by the boat which is 
equally machine-built, and usually steam- 
propelled. The masonry fort and the mason- 
ry lighthouse are essentially military engi- 
neering works, but, however much science 
their planning may involve, their construc- 
tion is mechanical engineering, by means of 
the machine-drill, the steam-derrick and 
steam-transportation. 

In bridge-building, the expert tells us that 
the strain-sheet is not now the difficult matter, 
and that success chiefly lies—ist, in good 
methods of joining the parts with reference 
to strain and expansion,and 2d, in the adapt- 
ation of special tools and facilities for shap- 
ing and preparing the work cheaply,and with- 
out injuring it. This is all mechanical 
engineering. 

I would not underrate—I cannot too highly 
magnify the wide and profound scientific 
knowledge employed in locating and plan- 
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ning these vast works of civil engineering— 
the canal, the harbor, the railway, the tunnel, 
the pier, the breakwater—I only emphasize 
the fact that our own profession of mechanics 
and dynamics underlies their construction 
and utilization—it is the intermediate power 
between nature on the one hand, and the 
artificial structure and the artificial work 
done on the other hand. 

Passing now to that immense department 
of engineering—-mining and metallurgy; it is 
almost astonishing to find how completely 
mechanical means and processes produce its 
results. Geological exploration of the most 
highly scientific character is essential, but 
the hydraulic engine, the machine-drill, the 
steam-pump, the steam-hoist and steam- 
transportation perform the work. 

In metallurgy,a few characteristic examples 
show the universal imprint of our profession. 
The analyses of ores, fluxes and slags are 
indeed indispensable, but it is the elaborate 
machinery of steam-blowing, steam-hoisting 
and transportation, and the vast mechanism 
of heating apparatus, that produce pig-iron. 
The furnace, of whatever kind, the hot blast 
stove either of pipes or of bricks, the gas- 
producer, the regenerator—in short, fire-brick 
construction at large is an important depart- 
ment of mechanical engineering. The 
Bessemer process is the grandest exhibition 
of practical chemistry to be seen in the 
‘world, but, as in invention, it is essentially 
mechanical, and the means of carrying it out 
involve elaborate and ponderous mechanism 
at every step—the thousand horse blowing 
engine, the hydraulic lifting and moving ap- 
paratus, the interchangeable parts. 

The rolling mill is throughout a series of 
machines, and much of their work is of the 
most difficult character; it has been improved 
by the highest mechanical ingenuity and ex- 
perience, in many countries, and is still but 
on the threshold of its possible development. 
It involves the adaptation of steam engines 
and boilers under peculiar environment; of 
roll trains, which are by themselves a vast 
department of engineering; of power-hand- 
ling, finishing and transportation, and of the 
utilization of fuel under varying circum- 
stances and on a gigantic scale. 

We need not dwell on the similar relations 
of mechanical engineering to the foundry, to 
the forge, and to such immense specialties in 
iron and steel, as wire, horse shoes, bolts and 
nuts, springs, agricultural tools, cutlery and 
hardware at large. What thousands of 
special tools and machines picture themselves 
in our minds as we contemplate such man- 
ufactures as these? 

The railway in structure and working is 
all,mechanics and dynamics, however great 
may be the civil engineering ability displayed 
in its location and in the designing of its 
fixed works. Railway master mechanics 
form perhaps the largest defined class of 
mechanical engineers, and the chief engineers 
of railways, in their chief work of per- 
manent way and bridge construction and 
maintenance, deal chiefly with our depart- 
ment of the profession. 

The locomotive builder is called to practice 
mechanical engineering of the most refined 
and comprehensive type—the economical 
generation and use of steam in an almost 
flying vehicle of minimum weight and 

maximum power. And the number of his 
works is measured by tens of thousands. 
Does not the builder also deal with 
machines on the most comprehensive scale— 
the innumerable wood-working tools and his 
special appliances for iron work? And 
speaking of wood-working tools, what vast 
mechanical ingenuity has been brought into 
service, and what vast interests are repre- 
sented in the manufacture of wood in all 
constructive and ornamental forms, especially 
in the immense department of furniture. 

In those leading departments of industry, 
which at first thought, the public would deem 
quite outside of mechanical engineeering, 
how completely is this art incorporated with 
their every detail. The manufacture of tex- 
tile fabrics is a conspicuous example. How- 
ever indespensable chemical guidance may 
be, the whole complex system, including the 
application of chemistry, mechanical. 
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industrial art, the glass manufacture and 
more conspicuously the manufacture of paper. 
And is it not equally true in the case of gas- 
making and electric lighting, of pottery and 
brick making and of chemical manufactures 
at large? 

What shali we say of architecture? There 
are the strictly aesthetical and mathematical 
elements, but the construction—quarrying 
and shaping, foundry and forge work, exca- 
vating and hoisting, are mechanical. Should 
the architect and the civil engineer say that the 
mere moulding and assembling of members 
is not worthy of a professional name and sta- 
tus; the mechanical engineer may reply that 
the mere calculation of strains from known 
formule, and the mere grouping of conven- 
tional forms, is no more worthy. The ge- 
nius that reaches the harmony of perfect con- 
struction and perfect beauty (which are inter- | 
changeable terms), in Nature’s inert materi- | 
als, may not be loftier than that which as | 
perfectly utilizes and governs her wild and 
capricious forces, 

Modern agriculture is but a world-wide are- 


na for the operation of machines, and these 
machines, and the machines that produce 
them, draw upon many departments of me- 
chanical engineering. 

National defenses, other than old style 
forts, are among the most conspicuous types 
of machines ; for the modern war-ship, the 
modern gun and the modern small arm, are 
nothing but machines of the highest classes. 
The almost incredible endurance and accura- 
cy of modern ordnance have been achieved, 
as their grandest work, by mechanical engi- 
neers who were most successful in other de- 
partments of their art. Shipbuilding, even 
more than bridge-building, is conspicuously 
within the range of our profession. 

But if the works and industries we have 
enumerated are the results of our mechanical 
and dynamic science and art, what shall we 
say of the steam boiler and engine—of the 
adaptation they involve, of materials to the 
economical utilization of force—of machines 
to the economical production of complex en- 
ginery? This greatest department of me- 
chanical, and purely mechanical science, is 
alone a sufficient basis for the establishment 
of such an institution as that we have assem- 
bled to organize. 

In thus briefly referring to the leading 





The same is true of those vast departments of 


types of work in our profession of mechan- 
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ical engineering, and in enumerating many, 
but by no means all of the great industrial 
and structural arts in which the aid of our 
profession is conspicuous, if not vital, I sup- 
pose that I have only formulated your own 
thoughts; and Limagine also that your review 
of the scope of our profession was as surpris- 
ing to you as it was to myself. 

We should also briefly consider the advan- 
tages and character of our proposed organi- 
zation : 

1st. The most obvious advantage is the 
collection and diffusion of definite and much- 
needed information, by means of papers and 
discussions. The transactions of such socie- 
ties are now about the only records of our 
rapidly changing applications of science. 
In my own department, for instance, I am 
often asked to name a book on modern iron 
and steel manufacture, but I know of no sat- 
isfactory book. The monographs 1m the va- 
rious transactions and technical magazines, 
are the current literature of industrial art. 

2d. A less obvious, but, it seems to me, a 
more important advantage of organization, is 
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the general personal acquaintance thus pro- 
moted, and by no other means promoted, 
among engineers and the business men as- 
sociated with them. It is not only a reason- 
able supposition, but it is a matter of history, 
that men in the same business, thrown to- 
gether in technical and social meetings, in 
excursions and among engineering works, 
gradually,and often quickly,exchange friend- 
ship for jealousy, and helpfulness for rivalry. 
The grandest work of the British Iron and 
Steel Institute has been to throw open the 
works and processes not only of England, but 
of France, Belgium and Germany, to the ob- 
servation of all who are interested. It 
being found out that fifty men can impart 
more information to one man than the one 
can impart to the fifty; and the one is only 
too glad to show his hand that he may see a 
much larger number. This free exhibition 
and information is not without bounds, nor 
should it be ; but the old conservatism has 
passed away. 

3d. The habit of writing and discussing 
technical papers is of very great importance. 
It engenders habits of thought at once rapid 
and accurate. Any man can work better 
who can formulate the merits and defects of 
work, 
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criterion of membership, is a most important 
consideration. In the American Institute of 
Mining Engineers, and in the Iron and Steel 
Institute of Great Britain, any one is qualified 
who is engaged in mining and metallurgy. 
The advantages of the association of business 
men with engineers in these are 
notorious ; these advantages are not only 
large memberships, and hence large incomes 
to devote to publications and illustrations, 
but they lie chiefly in the direct business re- 
sults of bringing professional knowledge, 
capital, and business talent together under 
the most favorable circumstances. 

In most of the civil engineering societies, 
the aim is not only to promote knowledge 
by means of papers and discussions, but to 
establish such a high professional standard 
of eligibility that membership shall be recog- 
nized as an indorsement. 

Now it seems to me that all these ends can 
be attained in one society by simply calling 
professional men members, and fixing a high 
standard of qualification ; and by an equal 
discrimination among applicants, making 
those associates who are fitted by scientific or 
commercial ability and relations to co-oper- 
ate with engineers. The professional stand- 


societies 


ard is thus maintained, while the other 
|enumerated advantages are gained. I can 


see no objection to giving an associate all the 
privileges of the society except the name of 
member. 

Juniors in professional experience should, 
as is usual, be provided for by that classifi- 
cation. 

Those who have had a large experience in 
the management of such organizations will, 
I think, agree with me that the Council of 
the Society should pass upon the qualifica- 
tions of candidates, who should then be voted 
for by the sealed letter ballots of the mem- 
bers and associates. 

As to officers, I must detain you with a 
word. The first officers should be men of 
distinction in the profession, to give the So- 
ciety character at home and abroad—and at 
They must also be men who will de- 
vote time and money, at first, to the building 
up of the Society. Tam sure that the start 
of 500 or 1,000 members would be lost if the 
officers were indifferent —if they had not posi- 
tive enthusiasm in promoting good papers, 
good discussions, good. meetings, and an in- 
terested and working membership. And a 
good Secretary is the concentration of good 
management, 

Meetings should not be too infrequent. 
The Society cannot soon have a local habita- 
tion. The Mining Engineers and the Iron and 
Steel Institute have none; but they have 
three meetings a year in different parts of 
the country, which give distant members 
home facilities from time to time, and keep 
up the Society interest. Frequent local meet- 
ings are necessarily small and often spirit- 
less; members are not stimulated to write or 
to discuss. 

Finally, the rapid and healthy growth of 
the Society will largely depend on the char- 
acter of the first few years’ papers. With 
men of work and of note for early officers, 
anda goodly number of really important and 


once. 


well written papers at the start, the success 
of the Society of Mechanical Engineers is 
assured. 





pe 

The successful voyage of the Strathleven 
from Australia, with meat preserved in the 
refrigerating chamber, by the Bell-Coleman 
cold air machine, was celebrated last Friday 
by a luncheon, when some of the meat was 
served. The first shipment was made at 
Sydney on the 19th of November, and the 
vessel left Melbourne on the 6th of Decem 
ber. The highest temperature of the ses 
during the voyage was 83’, while the max- 
The 
meat arrived in London frozen hard, and in 
perfectly good condition.—Jronmonger, Feb, 


14, 


‘ 
‘ 


imum in the chamber was 26° Fahr. 


—— ome 


Superintendent H. 8. Smith, of the Joilet, 
Ill., steel works, has received orders from 
the company to make immediate prepara- 
tions for operating the immense blast fur- 
naces and merchant steel mill (formerly the 
iron rail mill) of the company in that city. 





The kindof organization, especially the 


They have lain idle since 1873, 





Successful Manufacture of Pressed 
Fuel at Port Richmond, 
Philadelphia, Pa, 


The 


A PAPER READ BEFORE 
INSTITUTE OF 


THE AMERICAN 
MINING ENGINEERS. 
BY E, F, LOISEAU. 

In a paper on the Manufacture of Artifi- 
cial Fuel, read at the Philadephia meeting of 
February, 1878, I enumerated the difficulties 
which I had to overcome before succeeding 
in the mixing of coal dust and clay, the com- 
pressing of the same mixture, and the water- 
proofing of the lumps. The drying of the 
lumps, after leaving the press, was the re- 
maining difficulty, and it was expected that 
a plan, devised by Dr. C. M. Cresson, of 
Philadelphia, would enable us to dry the 
fuel as rapidly as it was moulded, and that 
a continuous production could in that way 
be obtained. 

The company was reorganized; the works 
were purchased by the new company at an 
assignee’s sale, and the oven was modified, 
according to Dr. Cresson’s plan. 

Anticipating a possible failure, I had pre- 
pared a plan by which I expected to be able 
to demonstrate that anthracite coal dust, 
mixed with pitch, could be manufactured 
with our present machinery, slightly modi- 
fied, so that, after all, if we were compelled 
to give up the attempt to make fuel for 
domestic use, there was a possibility of suc- 
ceeding in the manufacture of a good steam 
fuel. 

The plan suggested by Dr. Cresson, for 
drying the pressed lumps of coal dust 
cemented with clay, did not work as well as 
we expected. It enabled us to dry more 
fuel than we did before, but it could not be 
made to dry more than one-half of the lumps 
produced by the press. The plan was aban- 
doned, and [ was authorized to experiment 
with coal dust and coal-tar pitch. 

The cement which is used in Europe to 
conglomerate coal dust, is usually dry pitch, 
which is prepared by separating from the 
tar, at a temperature of 572° Fahr., the vola- 
tile matters which it contains. Some manu- 
facturers, however, employ crude tar, others 
a rich tar, which has been cleared of 25¢ of 
its volatile substances, by heating it to 392° 
Fahr. But, with common tar, very weak 
fuels are obtained, which do not burn well, 
and give out a strong smell and a great deal 
of smoke; it is also necessary to subject 
them to a baking process, in order to solidify 
them, and to eliminate the more volatile of 
the materials contained. This operation, of 
course, requires a special plant, the cost of 
which increases sensibly the price of manu- 
facture, without counting the products 
which are lost, and which have an indus- 
trial value. The crude coal tar is also very 
inferior to the dry pitch, which can be 
broken and even pulverized when cold, and 
be thoroughly mixed with the coal dust. 
This produces briquettes that give off very 
little smell. 

The massing of the coal dust and pitch is 
usually carried on in a vertical cylinder, into 
which the coal dust and pitch are charged 
continuously and automatically. These sub- 
stances are heated gradually in the cylinder, 
or mixer by jets of steam which are dis- 
charged upon them from all sides; they are 
then triturated and amalgamated by a series 
of blades fixed on a vertical shaft. Arriving 
at the bottom of the cylinder, the materials 
are discharged in a pasty condition, through 
openings from which they are placed or con- 
veyed to the moulds, 

In order to obtain a good lump from this 
paste, the pressure must be at least 3000 lbs. 
per square inch, and in certain cases, with 
hard or lean coal, it is necessary to increase 
this by 50 per cent. This heavy pressure is 
required by the nature of the paste, in order 
to expel the water which it contains and to 
bring it to compact condition, 

In European mixers the steam injected into 
the materials escapes with difficulty and 
condenses rapidly, hence the moisture in the 
mixture, which is only expelled by strong 


pressure. 
When steam is injected through perfor- 
be mixed, it 


ations into the materials to 
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loses in reality its pressure, that is the 
tendency to push asunder the sides of its 
containing vessel, but at the same time it 
produces a temperature corresponding to a 
considerable pressure, Steam gives up first 
its latent heat, and then, after suffering con- 
densation, a portion of its free heat cor- 
responding to the difference of temperature, 
and the mass thus becomes continually heated. 
This, however, requires time, and it occurred 
to me that if I could dry the coal dust first, 
bring the same to a certain degree of heat, 
and mix it with coal tar pitch, in a molten 
state, I would obtain more rapidly a plastic 
mixture, which could be moulded by the 
same rollers, used previously to mould the 
mixture of coal dust and clay. 

I was well aware that my mixer was not 
the right apparatus to mix rapidly coal dust 
and melted pitch, but I had seen at work a 
mixer, invented by Mr. August Dietz, of 
Philadelphia, for the mixing of sand and 
asphaltum for paving purposes, and I had no 
doubt that it could be modified to answer my 
purpose. 

Before obtaining the means to make the 





required alterations to the plant, I had to, 
demonstrate the possibility of making the | 


fuel in that way. I made that demonstration 
in a very primitive way. I hired two men 
engaged in the tar and gravel roofing busi- 
ness, and had them melt the pitch in the yard 
and hoist it up in buckets, from which I 
dipped the pitch with a gallon measure and 
emptied the same into the mixer. A certain 
quantity of coal dust, previously heated, had 
before this been discharged into the mixer. 
In the bottom of said mixer, I had placed a 
steam pipe, 1” in diameter, with perforations 
of 4” through which I injected steam into 
the materials, until they were brought to a 
plastic condition, when I gradually discharged 
them into the hopper of the press and 
moulded the same without difficulty. 

The moulding rollers are hollow so as to 
enable us to warm them by steam. As I had 
no steam connections made, in order to pre- 
vent the adhesion of the materials to the roll 
ers, the moulds were lubricated by means of 
two tin pans, filled with water, placed under- 
neath each roller, and in which each roller re 
volved to a certain depth. 

The lumps were very hard, the demonstra- 
tion seemed to be conclusive, at least it ap 
peared so to one of our stockholders, who 
offered to make the required alterations at his 
own risk, if he was allowed to try a mixer 











which he had devised and which, he thought, 
would answer my purpose as well as Dietz’s 
mixer. The attempt was not a successful one, 
and as our means were nearly exhausted, I 
had but a poor chance of carrying out my 
plans, when another stockholder came in who 
approved those plans of mine and offered to 
apply them, on certain terms and conditions, 
which were accepted by the company. 

There is a rule attributed to Bacon, which 
says, ‘‘Begin with observation, go on with 
experiments, and, supported by both, try to 
find a law and a cause.” I tried my best to 
apply that rule. The man who is experi- 
menting and wants to have absolute facts to 
work upon, is often made to doubt his own 
sagacity and capability, for he must often 
change his course of action by reason of de- 
ductions drawn. from experiments. It so 
happened with me. I had carefully planned 
with Mr. Dietz all the details of his mixing 
machine in order to adapt it for our purpose. 
Still I had lost sight of one essential point, 
and that was to keep the materials, when 
mixed and brought to a plastic condition, in 
a hot condition in a closed conveyer instead 
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of an open one, as we have now. The pitch 
acquires its cementing properties from 170° 
to 212° Fahr.; below 170° it them. 
When exposed to the atmosphere, the mix- 
ture chills gradually, and when the pitch 
coating of the particles of coal is chilled it 
prevents the perfect adhesion of those parti- 
under While the pressed 
lumps are still warm, their surface is smooth 
and the chilled particles apparently adhere; 
but when the lumps are cool the rubbing of 
ore lump against another sets loose those 
chilled particles which accumulate and create 
dust again in the coal pockets, in the carts, 
and in the cellars of the customers. This 
defect, however, can be easily remedied by 
replacing the open conveyer under the mixer 
by a closed one, and heating the moulding 
rollers with steam. 

In Dietz’s mixer are two horizontal shafts, 
to which are clamped a series of blades, 
placed at opposed angles, and which make 
thirty-five revolutions in one minute. When 
the materials are mixed, they are dropped 
into the conveyor underneath, through aper- 
tures in the bottom of the mixer, which are 
opened and closed by means of sliding doors, 
operated by a lever. In this conyeyor the 
materials are carried forward towards the 
hopper of the press, by blades placed 
the 


loses 


cles pressure. 


at 


same angle on two horizontal shafts 
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also, but which make only 31 revelutions 
per minute. With this mixer a quantity of 
materials weighing a little over 1,000 pounds 
is mixed and brought to a plastic condition, 
ready to be moulded in the short space of 244 
minutes. The coal and the pitch are both 
measured, and the proportions are 9 per cent. 
of pitch to 91 per cent of coal dust. 

The moulding press is composed of two 
rollers, geared together, and on the periphery 
of which are milled out a series of semi-oval 
cavities, connected with one another, in 
order to facilitate the dropping of the lumps 
from the moulds, on an endless belt placed 
underneath. 

The efficacy of moulding rollers is not acci- 
dental or arbitrary, but is governed by cer- 
tain rules, which may be determined on 
mathematical principles, if not with perfect 
exactitude, at least with a tolerable degree 
of accuracy. 

Moulding rollers accomplish the compres- 
sion of materials more by a squeezing or 
bruising action. They possess the great ad- 
vantage of squeezing the materials, so that 
the feed is only a short time between the 
rollers. This advantage is a very important 
one, and it will not be surprising if rollers, 
as a matter of fact, are destined hereafter to 
play a great part in the manufacture of arti- 
ficial fuel. 

If we follow the materials in their passage 
through two rotating rollers, we find that 
they are seized by the power of adhesion at 
a certain point, depending partly on the 
dimensions of the rollers and partly on the 
size of the lump. The particles of coal, 
coated with pitch, receive no pressure at the 
first point of contact from the face of the 
rollers, but from the drawing-in action of 
the two revolving rollers. The squeezing 
pressure, which is thus exerted on the mate- 
rials, is produced entirely by the gear of the 
rollers; because, through the rotating motion, 
and by being carried forward by its power 
of adhesion, the plastic mixture is drawn 
into a gradually decreasing compass, and 
must be squeezed and moulded. This re- 
duction takes place regularly; both rollers 
possessing an equal speed. The speed being 
equal, the product leaves the rollers in the 
shape given by the moulds. 

If the arrangement of the compressing 
rollers is such that they may be approached 
to one another at will, by means of springs, 
the first result must be a diminution of the 
amount of power required in comparison 
with the rollers with fixed pressure. 

The feeding of the materials will also be 
more regular, and the danger of breakages 
from pieces of iron, stones, etc., which are 
often found in the coal dust, will be avoided, 
the springs giving way to allow the passage 
of those pieces of iron, etc. through the 
rollers. It is to be regretted that our rollers 
are brought together by means of screws 
instead of springs. 

The great difficulty is the regulating of the 
feed. Rollers of large diameter draw in the 
feed better than those of a smaller diameter. 
The feed ought to enter under the regulating 
diaphragm along the whole length of the 
rollers in an even stream; still, this cannot 
always be the case, because the stream of 
materials is not even. A certain friction 
takes place between the particles of coal and 
pitch, because the proportion of pressure on 
the particles of the feed in the middle varies 
from the pressure exerted on the particles 
next the rollers, the latter being more com- 
pressed and sometimes crushed. The entry 
of the feed should, therefore, not be forced; 
for, in this case, either a portion of it will 
pass through the rollers not sufficiently com- 
pressed, or a stronger pressure will have to 
be employed, which would alter the result 
desired, and would produce lumps sufti- 
ciently compact to resist rough handling 
without breaking, but not sufficiently porous 
to insure free combustion without a blast or 
a strong draught. 

The greatest difficulty in the moulding 
of the coal and pitch was to obtain a regu- 
lar feeding of materials, and to prevent the 
accumulation of materials which solidified 
in the hopper of the press. These accumu- 


lations prevented also the regular delivery 
of the materials between the rollers. 


I suc- 
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ceeded in this by a very simple contrivance, 
which works perfectly. 

The coal dust is dried and heated by two 
sets of four revolving drums, which answer 
well enough in dry weather, but when the 
coal is very wet we have some difficulty, and 
we are unable to dry and to warm a quantity 
of coal sufficient to keep the mixer and the 
press running. This defect, however, can be 
easily remedied by increasing the size of the 
outlets for the escape of the moisture evapo- | 
rated from the coal. | 

The defects of the present plant could have 
been corrected long ago had I had the oppor- | 
tunity of carrying out my ideas. Through 
force of circumstances, I was compelled to 
allow others to try plans of theirown. The 
result was expensive, unsatisfactory and un- 
successful experiments, the legitimate out- 
growth of which was disappointment, dis- 
agreement, loss of time, of money and of 
production. At last, however, I was allowed 
to have my own way, and the result was a) 
success, although obtained with imperfect 
means. 

The coal was placed in the market by my- 
self, and I introduced it, from the start, for | 
domestic use. It was supposed that the 
smoke and the strong smell of the burning | 
pitch would be a serious objection to its use, 
but by careful instructions given to the cus- | 
tomers, the inconvenience from the smell and 
smoke was hardly perceptible to 
those who followed those instruc- 
tions. 

While experimenting with the 
fuel in different heating apparatus, 
I ascertained that when the lumps 
were but half consumed, the poker 
was handled roughly, the particles 
of coal would disintegrate and 
would fall, unconsumed, through 
the grate bars into the ash-pans, 
seemingly increasing the quantity 
of ashes, but in reality losing the 
heating power of the unconsumed 
coal. This was caused when the 
lumps were red hot to a depth of 
about a quarter of aninch. Each 
lump would then become, so to say, 
a small retort. The pitch which 
held the particles of coal together, 
in the center of the lump, would 
gradually be drawn through the red 
hot crust of the lump, it would be 
consumed, and when the lump it- 
self was partly burnt and reduced 
to about one-third of its volume, 
there was not sufficient pitch left 
in that nucleus to keep the particles 
of coal together until they were 
consumed. 

In order to remedy this very serious defect 
I mixed with the anthracite coal dust, about 
8 per cent. of powdered bituminous coal. 
The result was a better fuel, which did not 
disintegrate, coked in the fire, and was al- 
most entirely consumed, leaving but a small 
quantity of ashes, when compared with the 
fuel made from anthracite, without the ad 
dition of bituminous. 

This last fuel has found a ready market. 
It ignites readily, lasts as long as the or 
dinary anthracite coal, and it does not clin- 
ker. A good many of those who have tried 
it, do not wish any other, and they send in 
new orders, whenever their supply is ex- 
hausted, 

It has been the main object of all invent- 
ors of machinery for the manufacture of 
artificial fuel, to obtain a large production 
in lumps of asmall size. It is easy to obtain 
a large production in lumps of a large size, 
and no better machine has yet been devised 
to obtain a large production than that de- 
scribed by Dr. Grimshaw in the Journal of 
the Franklin Institute, of September, 1879, 
and which is manufactured in France by the 
“Société Nouvelle des Forges et Chantiers de 
la Méditerranée.”’ The production of a double 
machine, of the smallest size, does not ex- 
ceed 96 tons in 24 hours, in lumps weighing 
very near three pounds. My press will 
manufacture in one hour 13 tons of lumps, 
weighing only 24¢ ounces each. Those 
lumps require no drying or baking. They 
are conveyed toa screen in eight minutes, 
and that time is sufficient to cool the lumps, 


|so as to enable us to 
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|They are then ready for delivery. The 


pressed fuel would be much improved if the 
coal dust was previously washed, and in the 
erection of new works it will be essential to 
provide washing apparatus for that pur- 
pose. 

The difficulty now seems to be to secure a 
sufficient supply of coal dust at the shipping 
points, and as there is a market for pea and 


dust, the coal companies do not feel inclined 


to dispose in our favor of the dust proper, 
manufacture a fuel 
which would compete with their own coal. 
The successful manufacture of the pressed 
fuel being, however, a demonstrated fact, it 
will evidently be in the interest of the large 
companies to erect machinery to utilize the 


‘coal dust, instead of piling it up around the 


mines. Whether the manufacture of the 
pressed fuel is carried on by us, or by the | 
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coal companies, the community at large will 
be benefited by the utilization of coal dust, 
which considered, until recently, 
worthless material. 

I have struggled during twelve years to 
obtain that result; I persevered under the 
most trying circumstances, having to over- 
come financial as well as mechanical diffi- 
culties. I am satisfied, now, that very little 


yas a 


remains to be accomplished in order to make 
the manufacture of pressed fuel from coal 
dust one of the most important industries of 
Pennsylvania. 


8 ie 
Improved Rotary Steam Fire Engine. 


We illustrate herewith in general view and 
in sectional detail, one of the most improved 
types of American steam fire engines, made 
by Silsby Mfg. Co., Seneca Falls, N.Y. This 
machine is characterized by all that elegance 
of design and finish, and strength in its 
working parts, for which the steam fire 
engines of this country are noted. The 
peculiar exigencies of fire service in a new 
and reckless country like ours, constructing 
so largely in wood, exact of a steam fire 
engine, for our use, a remarkable degree 
of lightness, strength and strong forcing 
power, with ability to resist bad use and 
neglect. In the general view of the engine, 
here illustrated, it will be seen that the boiler 
is hung very low to avoid overturning in 
going round sharp corners, in which last the 
makers are aided by the adoption of that 
| form of frame known as the ‘‘ crane-neck,”’ 
heretofore applied only to reciprocating 
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engines having vertical steam cylinders and 
pumps. The suction hose is always attached 
in front—‘‘squirrel-tail” fashion—enabling 
quick coupling up to the hydrant. By plac- 
ing the air chamber well back, the driver’s 
seat is not perched up dangerously high. 
The boiler, which is seen in section, is both 
tubular and tubulous; that is, has fire-flues, 
open at both ends, and suspended water 
tubes of graduated lengths. These last are 
on the so-called ‘‘ Field” plan, so well 
known in England and really invented by 
Jacob Perkins, and insure most rapid, posi- 
tive, and effective circulation and quick 
steam generation. 
in enlarged view in lengthwise and cross 
sections. 

The engine has two rotary pistons C, D, 
each with two long spring-packed toes, and | 
two recesses accommodating those of its 
mate ; and accurate presentation of these 
toes is ensured by gear teeth on the remainder | 
of the piston periphery, and by spur wheels | 
on the shafts outside the casing. The steam | 
enters at A, and produces rapid rotation of | 

| 
' 


One of these tubes is seen 


both pistons in opposite directions, escaping 
at B. 

The pump is on the same general principle, 
save that there are now given it three toes on 
each piston, G, #7. His the suction side; F 
the discharge. Increasing the number of 
toes steadies the stream of water. 





EAM FIRE ENGINE. 


The fed 
pump, or from a ‘* doctor.” 
The peculiar advantages of this build of 
engine are quick steaming, steadiness and 
force of water supply, and ability to play 
during the largest and fiercest conflagration 


boiler may be from the main 


without stoppage to take up lost motion. | 


The steady stream of a rotary engine is much 
easier on hose than the pulsating stream of 
a reciprocating engine, and the jet falls and 
remains with precision where directed, with- 
out throwing the pipemen round. 


=e 


Advances Wages. 


Several of the corporations in the vicinity 
of Port Henry, N. Y., including the Iron Ore 
Company, 
shortly advance, the wages of employees. 





SECTION OF PuMP. 
The Delaware and Hudson Canal Company 
raised the pay of shop men ten per cent., to 
take effect March 1. 
All of the employees at the Himrod fur- 
nace, Youngstown, Ohio, will be paid off at 


day are advanced to $1.50. 


have already advanced, or will! 


5 


an advance of ten cents per day from Feb. 1, 


1880. 
The foundrymen of Vineland, N.J., who 


have been on strike for an advance of 25 per 
cent., have compromised with their employ- 
ers and gone to work at a 20 per cent. ad- 


vance. 

The Logan Iron Company, at Lewistown, 
Pa., has advanced the wages of puddlers 
from $4.50 to $5.25. 

Brown, Bonnell & Co., of Youngstown, 
O., lead off in that section with an advance 
in the wages of laborers and watchmen in 
theiremploy. Those now earning $1.35 per 
Other laborers 
who are at present receiving $1.50 or more 
per day have been advanced ten per cent. 


The employees at French’s spring works, 


| Pittsburgh, Pa., have received an advance in 


wages of about 15 percent. 

All the miners in the Shenango Valley have 
received an advance of ten cents per ton for 
mining. 

The striking hands in Vernon Bros. shirt 
factory at Mount Vernon, N. J., have re- 
sumed work. The demand for an increase of 
wages was acceded to. The strikers were 
mostly Chinamen. 

The Easton, N. J., xpress reports that the 
hands at the Warren foundry are to receive 
an advance of ten per cent., and the. men at 
the stove works have commenced 
working ten hours a day. 


On Monday, March st, the 
wages of puddlers at the Phoenix 
Iron Works, Phoenixville, Pa., 
were advanced from $4.50 to $5 
per ton. 


The wages of the puddlers in the 
rolling mill at Cohoes, N. Y., will 
be raised from $4.25 to $5 per ton. 

An increase of wages on the 
Manchester, N. H., corporation bas 
been announced to commence 
March 1. Other corporations will 
probably follow suit. 


The Pittsburg manufacturers 
have given the lamp-chimney blow- 
ers an advance of 15 per cent., 
bringing their wages up to $4 a 
day. 


Saturday last being pay day at 
the Union foundry, at Rockaway, 
N.J., the employés were surprised 
by receiving a raise of 1215 per ct. 
on their wages. The advance was 
appreciated more, for the men had 
not asked for it, and were not ex- 
pecting it.—Asbury Park Journal. 
The cotton-mill at Rockport, Mass., has in- 
creased the wages of its employees. 
| The Lyman Mills corporation, of Holyoke, 
| Mass., have raised the pay of their help 10 
| per cent. It will make a difference of $3,000 
in their monthly pay-roll. 


| I Oe 
| 
} 
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| 
| We learn from the Boston Commercial Bul 
\letin that Mr. Edward Atkinson, at the re- 
of Mass. Legislative Committee on 
| Prisons, has prepared a pamphlet with rea- 
‘sons for recommending the adoption of a 
system of instruction in the mechanic arts in 
prisons and reform schools. 


Technical Schools in Prisons, 


quest 


The plan seems 
to provide for complete technical schools in 
penal institutions. 

His idea comprehends a course of element- 
ary instruction in carpentry, blacksmith, 
foundry and vise work, brazing and mold 
ing, wood and metal turning and metal finish 
ing, under eharge of a small corps of compe- 
tent instructors. The cost of such a building, 
for an institution containing nearly four hun- 
dred inmates, together with machinery and 
tools is estimated at about $30,000. Mr. At- 
kinson has made a careful study of the sub- 
ject and presents some very cogent reasons 
for the adoption of the plan. 


° ie. - 
The new Chinese Encyclopedia is now 
This 
interesting work consists of 5,020 volumes, 
and is sold complete for $7,500. 


published, and ready for subscribers. 
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Green ‘Sand for Saas: 


BY FRANK C, SMITH. 





Where a considerable number of cored 
pieces are to be cast in a foundry, the mak- 
ing of the cores of dry sand is probably as 
expensive an item as any of the other por- 
tions of the process of founding. The 
making of the plain cores of green sand is a 
great advantage to the foundry man, as he 
saves time and core sand. The use of green 
sand cores necessitates special core bars. 
Thus, Fig. 1 shows a core bar for a pipe. 
The bar is made of cast iron, cast in one 
piece. The end pieces a, are of the same di- 
ameter as the core when finished, the wings 
c, serving as ‘‘ lifters,” and the projections 
bbb, Figs. 1 and 3, steadying the top half of 
the core. Only one-half a core box is used. B, 
in Fig. 3 is the half core box, which, when 
used is laid on the foundry floor, and green 
sand riddled into it deep enough for the 
wings on the core bar to partially ‘‘ bed.” 

The core bar having been ‘‘ clay-washed,” 
is laid in the box, the ends a, resting on, and 
filling up the half circle, as shown. The 
‘‘vent” cores e ¢, Fig. 1, are then slipped 
through the holes in the end pieces a a, more 
sand is riddled on the bar, the wings ‘‘tucked” 
and more sand added; the top half is 
‘‘rammed up” with the hands alone, some- 
thing larger than the end pieces a. C, Fig. 
3, shows the core as it now appears, A 
‘‘ strike,” Fig. 2, which is simply a board 
having the circle of the core cut out and faced 
with 4th inch iron, and a guide piece a, is 
then applied, as shown in Fig. 3, D being 
the ‘‘ strike,” 
a portion of the core “‘ struck off.” The bot- 
tom edge of the ‘‘ strike” resting on the top 
face of the core box. When the core is 
‘struck off” it may be ‘‘slicked” with the 
trowel, the ‘‘vent wires” ¢é é, withdrawn, 
and the core lifted out of the box by the 
handles ff, and ‘‘ set”? in the mould which is 
then ready for pouring. 

In making cast-iron pipe “ T’s” a similar 
core bar is used, as in fact, in all green sand 
cores of whatever shape. 

In Fig. 4 the ‘‘legs” of the “T” 
B CO, are ‘‘struck off” with a full 14 circle 
‘¢ strike,” from a dc, the portion D between 
b and ec, with a 14 circle ‘‘ strike” as shown 
in Fig. 5. The balance is brought down to 
shape by the trowel, using the portions al- 
ready struck asa guide. This is very quickly 
accomplished, in fact much quicker than a 
person would believe, unless he had used 
green sand cores before. 

Fig. 6 shows an elbow core in the box. 
The ‘‘strike” A, for the curve has the 
guide piece c, fitted to same curvature as d db. 
The vent wires ¢¢¢éé, run through the elbow 
as shown at aa, and when withdrawn the 
holes left at a a, in the elbow are ‘‘ stopped 
off.”” The ends of an elbow core must be 
long enough to balance the curved part fun- 
less large spikes, or some similar article, is 
pushed in the sand after the core is set over 
the handles ff, to keep ends of core down). 
No ‘‘anchors” or ‘‘ chaplets” can be used, 
the core being prevented from ‘‘ coping” or 
floating up when poured, by the stiffness of 
the core bar. 

In setting an elbow core it is necessary to 
use a short wrench A, in Fig. 7, A, being top 
view of same, having two “ teats’ aa, which 
slip into the vent holes in the end pieces of 
the core bar. J is the end piece, and A the 
wrench in position. This wrench is neces- 
sary to prevent the core from turning, as it 
cannot be handled, nor set with straps. The 
wrench A, is slipped into the holes and held 
by one hand, the handle f, being held by the 
other (two persons being employed in setting 
the core). 

The advantages of a green sand core are 
plain to be seen, They can be used where 
all other plain dry sand cores have been 
used, They can be made almost any size 
from an inch in diameter up to 24 inches or 
over. The moulder or a ‘‘cub”’ makes them, 
‘‘setting’’ at once when the mould is finished, 
Thus moulds are not kept open half a day, 
running the risk of dropping out when closed 
or having a clamp, or a shovel of sand 
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thrown into them accidentally. 
quire no flour, molasses, sour beer, or horse 
manure, no drying, and the sand is not lost. 
Two orthree taps with a hammer on the cast- 
ing and the bar can be pulled out. No 
punching and driving for half a day with a 
sledge is necessary. They leave a hole as 
smooth and clean asthe outside of the casting, 
and should, of course, when the piece is 
heavy, be “faced” same as the mould. 
They are, however, only applicable when 
a sufficient number of pieces are to be made, 
to justify the expense of core bars, ‘‘ strikes,” 


a 
























etc., but where shops are running 
year in and year out on one kind 
of work, their use cannot be appre- 
ciated until tried. 


——-ao—_— 
Letters from Practical Men. 


Machinist : 


A circumstance happened at these works a 
short time since, which, though insignificant 
in itself at first sight, may nevertheless, on 
examination, prove to be of some interest to 
engineers, machinists and experts. The facts 
of the case are as follows: An ordinary, 
horizontal, slide-valve engine furnishes the 
motive power. It is what was called thirty 
years ago, when it was built, a twenty-five 
horse-powerengine. It has a positive cut-off, 
or what is termed ‘‘ lap on the valve,” which 
cuts off the steam at half stroke. The work- 
ing pressure is 45 pounds per square inch, It 
has been always admired for its beautiful 
proportions and fine finish, and, though it 
would not compare favorably with modern 
engines of the same type, it is admitted by 
good judges to be a very creditable job for 
those times; the tools,experience,and mechan- 
ical skill being considered. But it is the 
governor that forms the subject of the pres- 
ent remarks. It, is one of the ordinary, cen- 
trifugal, fly-ball type. The spindle is one 
inch in diameter; it passes down through an 
ornamental column twenty inches in height, 
which serves as a guide, through the upper 
flange of the bed-plate, and rests on a convex 
step in the lower flange of the latter. It is 
fifty-one inches from the step to the point of 
suspension of the arms, to which the balls 


Editor Amerwan 





are attached. 


Fig. 3. 


They re-| 


‘is five feet nine-and-one-half inches. 


The length of the arms, including the balls, 
is twenty-one-and-one-quarter inches. There 
are a pair of braces which are attached to 
the sleeve, which contains the split-ring and 
yoke. They are eleven and one-quarter 
inches between their centers, and are attached 
to the governor-arms seven inches below the 
point of suspension of the latter. The lever 
to which the governor communicates motion, 
It is 
forty-eight inches between the center of the 
sleeve on the governor-spindle to the fulcrum, 


‘and twenty-one-and-one-half inches from the 




















fulcrum to the point to whieh it is connected 
with the throttle-valve. The whole weight 
of the governor, balls, arms, braces, spindle, 
sleeve, lever, and bolts is ninety-one pounds. 
The throttle-valve is of the ordinary kind, 
something similar to the damper in a stove- 
pipe. Every thing was in good order before 
the accident. There was no lost motion in 
any part of the governor, but, in consequence 
of three of the cogs in one of the miter 
gears by which it was driven becoming 
broken, it became necessary to take it off for 
repairs. 

Now, as it would take several days to give 
the governor an overhauling, and as it was 
absolutely necessary to continue to run (the 
load on the engine being nearly uniform all 
day), the throttle-valve was thrown wide 
open and made stationary, after which it was 
discovered that the engine drove the same 
amount of machinery with ten pounds per 





square inch, less boiler pressure, than it did 
when the governor was on. The engineer 
was told to throw the valve on the steam pipe 
wide open, and regulate the draught so as to 
maintain a uniform pressure on the gauge. 
There was little or no difficulty experienced 
in maintaining a uniform pressure, and con- 
sequently a uniform speed, except when it 
became necessary to use the circular saw for 
sawing cord wood when the engine would 
lag below its regular speed two or three 
strokes per minute. It required a quarter of 
a ton less coal a week to do the same amount 
of work than when the governor was on. I 
would like to have some of our experts 
enlighten us as to the probable cause of the 
diminution of the fuel consumption, whether 
it may be attributed to the power absorbed 
in driving the governor, or to the loss of 
pressure induced by the steam having to ooze, 
first through the throttle-valve, and then 
through the small port opening admitted by 
the cut-off. STEPHEN Roper. 


STEAM POWER AND ECONONY IN SAWING 
LUMBER. 
Editor American Machinist : 

In a recent number of your valuable jour- 
nal I noticed a letter headed ‘‘ Machinery in 
Lumber Mills,” which, on perusing, struck 
me as being rather misleading in some of its 
statements, if taken literally, besides savor- 
ing of ‘‘old fogyism.” 

In the first paragraph, the writer accuses 
you of an omission in your title page. Well, 
what isa millwright ? A millwright is one 
who constructs mills, and mills now-a-days 
are unquestionably constructed by engineers, 
machinists, blacksmiths, pattern makers and 
founders. In fact, the word millwright is 
nearly, and should be quite, obsolete, and 
properly belongs to the days when a man 
who had a superficial knowledge of and a 
certain small amount of dexterity in each of 
the above branches, was privileged to waste 
his employer’s time, and very often his mate- 
rial also, under this synonym for a jack-of-all- 
trades. 

If Mr. Lanagan means by the efliciency of 
the mills the ratio of sawdust to the amount 
of boards produced, I have not the slightest 
doubt that his statement of its not being 
‘surpassed in the world” is quite correct. 
‘‘Slaughtered in first-class shape” is a very 
felicitous expression, and describes the con- 
dition of things wonderfully well when nearly 
twenty-five per centum of the timber is sacri- 
ficed to convert the remainder into boards. 
And I am sure that when the magnitude and 
importance of the lumber trade is better real- 
ized, and the finer grades of lumber become 
more and more scarce and difficult to find at 
a reasonable price, engineers and mechanics 
(not millwrights) will wonder why it is neces- 
sary to project such a large proportion of val- 
uable material from the periphery of a circu- 
lar saw—even if it is the best machine for 
slaughtering a large log crop in first-class 
style. 

Again, it is stated that no engines used in 
Muskegon are under 22’ x30”. I wonder 
what has become of all the engines under 
that size which, to my personal knowledge, 
used to be there. I remember not over eight 
years ago having eleven pistons at one time 
in for repairs from nearly as many different 
mills in that town, and I also remember that 
ten out of the eleven were under 22” diame- 
ter—some of them considerably under. Mus- 
kegon must have undergone a wonderful 
revolution in the saw-mills in a very short 
time. 

The horse power seems to be very small 
for the number of mills given (thirty four) 
with such large engines. Let us see how it 
figures up. A pony gang-saw, driven direct 
with a 16" x 20" engine, will make 175 revo- 
lutions per minute, and the average pressure 
will be 50 lbs. per square inch. This gives 
175 x 84x 50x 201 | 


=177.5 H.P. Then, again, 
33000 mite Bt 
one of the 22’ x30" cylinders driving a cir- 


cular machine, edgers, muley or any other 
machines necessary, would be at 100 revolu- 
tions per minute and the same average press- 
500 x 50 x 380 
33000 
power of what one would suppose an average 


ure =287.87 H.P., making the 
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sized mill 4654 horse power indicated. Then, 
taking this thirty-four times gives 15,827, or 


nearly double Mr. Lanagan’s estimate of the | 


amount. 

It would be very useful as well as instruct- 
ive, if a series of indicator diagrams could 
be taken during an average day’s work in a 
good mill, with both gang and circular saws. 
The indicator cards should be taken when 
the saws are in cut, so as to get the power re- 
quired to cut the lumber; not that required 
to run the empty mills. I think there is no re- 
liable data published on this point, although 
it is stated by Nystrom that 3-horse power 
will cut 100 square feet of pine lumber per 
hour; but exhaustive data on the subject, 
such as Mr. Lanagan could get easily, would 
be very valuable to the profession, especially 
if exact measurements of the material were 
given, both before and after manipulation. 

I certainly can’t see the connection be- 
tween the ‘‘ steam-feed” and the heavy cut 
of 1879, as the introduction of that is at the 
most an auxiliary matter; and where econ- 
omy of fuel is no object, as in Muskegon, it 
sinks into insignificance compared with the 
many other causes which might operate to 
produce the heavy cut. 

I have one word more to say as regards 
economy of production and waste of mate- 
rial. Muskegon, as she is blessed with a good- 
ly supply of fuel, might do a great deal more 
than she has done, not in the way of increas- 
ing her cut of timber, but in utilizing the edg- 
ings and waste from the mills. In the Sagi- 
naw Valley salt evaporation gets rid of a 
great amount of superfluous energy in the 
shape of fuel; but I am afraid that Muske- 
gon has been throwing away a great deal of 
money in trying to burn up the mill waste 
merely to get rid of it. 

A great deal more might be said on this 
subject, but I merely wish to draw attention 
to it, as I feel convinced there 1s a large field 
for improvement. Davip N. MELVIN. 

Linoleumville, 8. I., N. Y. 





THE MECHANICAL ENGINEER WORKING 
UNDER DIFFICULTIES. 


The Editor of American Machinist : 

I think ‘‘ Chordal” has hit the nail on the 
head this week (issue of 28th), when he men- 
tions the trials of a mechanical engineer. 
They are often hampered and dictated to in 
their work, and confined to such limits that 
nothing but hard study can make any kind 
of a show. 

I have in mind a case where a number of 
rolls were required 6” diameter 5’ long for 
a hot canvas on a steam drier to run over. 
It was planned to make them of iron pipe in 
the usual way. In comes Mr. Dictator; says 
iron rolls are not needed. ‘‘ Why, they will 
cost more than wood,” was the only fault 
found. ‘‘ Well, how will you have them 
made?” ‘‘ Just take a stick of wood and 
drive some iron pins in the ends, they will do 
just as well.” It was suggested when a hot 
-anvas is placed on these rolls that they will 
be subjected to a drying process that will 
check and split them in less than a week, 
and then they will have to be repaired; this 
necessitates more expense and delay. The 
‘* pins” in the ends will work loose ina short 
time, and the shaft must go through the en 
tire length of the roll. ‘* Well, put the shaft 
through, but make them of wood anyway.” 
So wood kiln-dried was used. An iron ring 

yas placed on each end of the roll, and they 
ran nearly three days before they begun to 
fail. Altogether, more has been spent on 
them and lost by delay than a good set of 
iron rolls would have cost at the start. Now, 
who is to blame for the failure? It does 
look curious that a company will employ a 
mechanic because they know they must have 
one, and at the same time ignore the fact that 
he is of no use to them when they compel 
him to use their ideas only. Why not save 
his wages and let him go? It would be bet- 
ter for both. J. E. STANNARD, 

Springfield, Mass. 


PROBLEM [IN 8CREW CUTTING. 
Mr. Editor: 





AMERICAN MACHINIST, 


exercise the minds of some of your readers 


if you should choose to lay it before them. 
Required: Compound gearing to cut a 

thread of 14 inch pitch; the feed screw of 

lathe has 5 threads to the inch. Resp't'ly, 
Chicago, IIl. C. A. Hague. 
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Type-Setting and Distributing Machinery 
—What has been Aecomplished. 


BY WILLIAM A. LORENZ. 


to 1822, when Wm. Church started on the | posed the matter. 


marvelously thorny road since trodden by | 





machine runs, say 35 type a minute, it will 
take 8 machines, 8 operators, and 4 justifiers 
five hours to compose the first page of the 
New York Daily Zimes. 

Machines employing perforated bands of 
paper, by which both the composing of the 


' type, and its subsequent distribution are done 


| That they 
| average type, I believe, but that they 


automatically; have been built, and these ap 
proach closely to the ideal of an automaton. 
are a mechanical possibility on 
san ever 
be commercially successful is certainly doubt- 


—— |ful. For this reason, the labor necessary to 
The mechanics of type-setting dates back | punch the strip of paper should have com- 


Newspapers setting typ? 
| with such machinery could not wait to have 


many men, whose ambition and faith have | the paper strips and also the composed mat- 


led them on inthis department of mechanics. 
Among the 130 different patents issued in | 
the United States and Great Britain, the ma- 
chines of Mitchel, Alden, Houston, Brown, 
Dickinson, and Delcambre; Young, Rosen- 
berg, Hattersley, Mackie, Kastenbein, and 
Fraser are prominent. These should be 
guides to every man now engaged in build- 
ing type-setting machinery. 

Type-setting machines are at work to-day 
in Great Britain, in Germany, and in New 
York. The London Times uses some type- 
setting machinery. The Government print- 
ing office at Berlin has tried the Kastenbein 
machines, but Mr. Kastenbein acknowledges 
to a speed of only 60,000 type in ten bours 
for four men. The machines now running 
in New York, and owned by H. A. Burr, 
were fathered by 8. W. Green for many 
years, and through his energy and _perse- 
verance, they prove what can be done in 
machine type-setting. The originals of these 
machines were invented by C. 
son, and the writer had the charge of per- 
fecting them,and of constructing their follow- 
ers, during several years, being greatly as- 
sisted by L. K. Johnson, and E. G. Park- 
hurst. What they have actually accom- 
plished is of interest. The 26 machines are 
in pairs—18 setters, and 13 distributers—an 
operator and a justifier working each setter, 
and a boy attending each distributer. Over 
the whole set a machinist is in charge, with 
two boys to look after cases and type. The 
machines run from small pica to brevier type, 
each machine taking two different sizes. 
The operators take all miscellaneous copy, 
wide and narrow measure, leaded and solid, 
and work is done by the piece. For a period 
of 18 weeks, ending Aug. 16th, 1879, there 
were set upon 7 pairs of machines 27,761,957 
ems in 7,240 hours, or 38,345 ems (92,028 
type) per day, per machine, at a cost of 208 
cents per 1,000 ems, counting all expenses. 
This is taking all operators together, new 
and old, good and bad. The best ten hours’ 
work for one pair of operators was 56,000 


W. Dickin- | 





ems (134,400 type) on solid, and 71.850 ems | 


on leaded work. 
been runaing two years, 


and have set over | 


These machines have now | 


100,000,000 ems. They were built at the | 


Pratt & Whitney Works, 
and are excellently made. 

Two methods of building machinery for 
composing 


Hartford, Conn., 


types and type-setting, are prominent. One 
is a stereotype or matrix machine, which by 
means of keys impresses the desired compo- 
sition into a yielding substance. Plates are 
then secured from this matrix, and used for 
printing. This system has little chance of 
success because of the irregularity of the im 
pressions, the difficulty of correcting and 
justifying, the great cost of the entire range 
of key punches, and the accumulation of dirt 
in using them. In the second method, letters 
are printed by a type-writer on a strip of pa 
per, which is photographed and transformed 
into a plate for printing. This process is 
slow and costly, and the composition has not 
been good. 

The next form which type-setting ma- 
chinery takes, comprises the casting setter, 
which casts types and sets them up in line, 


which takes the place of both | 


| tributer the elements are: 


ready for justifying, and the casting distribu- | 


ter, which casts types and sets them in differ- 


|ent reservoirs, ready for the composing ma- 
} . 
| chine. 


Of both these machines several have 


: ; he 
| been attempted, and have invariably failed. 
A problem in screw cutting was brought |’ 


Chey are too slow, and the types produced 


to my notice a few days since, which may | are not uniformly perfect. At the rate the 
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ter proof-read and corrected. As a distribu 
ter the machine can not be practically used, 
for one alteration in the justifying or cor- 
rection destroys the sequence in the per- 
forated strip of paper. 

Next comes the largest class of all, viz: 
type-setting and distributing machines, which 
use ordinary type. The elements in a setter 
of this kind are: reservoirs, key-action, race_ 
way, receiving-channel and galley. In a dis- 
galley, feed-chan- 
raceway, selecting-me- 
chanism and reservoirs. The raceway of any 
machine is its distinguishing feature, and 
through the raceway the types are transferred 
from the reservoirs to the composed line, or 
vice versa Raceways are converging, straight, 
or circular. 

A converging raceway setter (Fig. 1) as- 
sembles the types by gravity or power 
through a converging raceway and throat, 


nel, feed-mechanism, 


7 








to a receiving-channel. The raceway may 
be a smooth plate, or a carrying belt,or apron 
with diagonal side-plates or belts; and it may 
be horizontal or inclined, or it may be a 
grooved plate inclined or vertical, covered 
or uncovered. A converging raceway dis- 
tributer guides the types froma page,through 
a reversed converging raceway,to their proper 
reservoirs. 

A straight raceway setter (Fig. 2) delivers 
the types directly into a straight raceway, 
and transfers them intosa receiving-channel 
by belts, plungers, conveyers, atmospheric 
pressure, or gravity. A straight raceway 
distributer is the reverse of this setter. 

A circular raceway setter (Fig. 3) carries 
the types from a circle of reservoirs to the 
receiving-channel. The carrying is done by 
belts, revolving disks, wheels, grooved 
barrels, or carriers. A circular raceway dis- 
tributer is the reverse of this setter. 

Reservoirs are the holders from which the 
types are taken as wanted in the setters, and 
which are filled in the distributer. They may 
be single or combined, fixed or removable; 
may stand vertically or horizontally, or may 
incline. The types may be placed in the res- 
ervoirs side to side, or edge to edge, or end 
to end; and they may have weights to steady 
or move them, dropping by gravity, or mov- 
ing by pushing springs or mechanism. 

The key-action ejects the types from the 
setter reservoirs,and separates the types from 
the page in some distributers. 
keys on a key-board, this action may work 
directly, or may give a signal to mechanism 
that drives out the types singly or in combi- 
nation; and there may be an alarm to indicate 
the condition of a reservoir. The ejectors 
may be in the shape of pushers, releasing 
clamps, or nippers. An automatic distributer 
uses no key-action, but, in its stead, a 
selecting mechanism, which selects and extracts 
the types of different denomination from the 
raceway. This is accomplished in various 
ways; one machine feels the type faces; an- 
other selects the types by thickness, between 
jaws, but usually nicks or notches, cut in the 
type body, are employed. 
in number, 


By striking 


These nicks vary 
position, size and shape. The 
selection may be done by mechanism operat- 
ing on the type and releasing a locking 
device, or the type may be pressed against 
wards. The extracting may 
hooks, ejectors, scrapers, 


be done by 
gravity or other 
force; and the types may be delivered direct- 
ly into the reservoirs, and there advanced by 
pushers or cams, or into a reserve, being 
guided by tubes, belts, or other conductors, 
In the setter the types arrive in the recetving- 
channel through a throat, where gates, rollers 
or springs may control them; a pusher, cam, 
or clamping disk may advance the line in the 
channel. In the distributor the feed-channel 
takes the place of the receiving-channel. In 
this feed-channel the single types to be dis- 
tributed are cut off at one end of the line 
where an opening is effected, either by key- 
action, to pass the type of different thick 
nesses, or the machine may feed out the 
type automatically, irrespective of thickness. 
This is the feed-mechanism. 

The setter-galley is the composing-stick, and 
in it the column is made up; this column may 
be supported by adjustments on a proof 
galley. The type is generally taken from the 
composed line in the receiving channel, or 
from numbers of long sticks of type. Some 
setters have no galley, the type being justified 
from the composed lines in an ordinary hand 
composing-stick. The distributer-galley may 
have supporting adjustments and motions to 
deliver lines of type to the feed-channel. 

Various tools and appurtenances are used 
in connection with type setting machinery: 
Separators for composed lines on _ setters; 
sort-racks to hold extra type; pincers or tubes 
to transfer type; feeding-sticks to use in hand 
distributing; setter-sticks to hold composed 
lines; space machines to use 
and spacing out; 
justifying; machine-spaces to use temporari- 
ly in justifying; space-arrangers to set up 
spaces, 


in justifying 
spring-spaces to aid in 
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Fifteen per cent. 
demanded by the stove and hollow-ware 
moulders of Philadelphia. 


advance in wages is 
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in selling machinery; nor have we any pet scheme to 
advance, or hobby to ride 

oc" We invite correspondence from practical machin- 
ists, engineers, inventors, draughtsmen. and all those 
specially interested in the occupations we represent, on 
sudjects pertaining to machinery. 

te” Subscribers who fail to receive their paper prompt- 
ly will please notify us at once 
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The Wages Question. 





The Spring of 1880 opens with more indus- 
trial activity and brighter business prospects 
than any other since the memorable crash of 
1873. A few months of steady recuperation 
of all the great productive and distributive 
enterprises have served everywhere to give 
tone and confidence in commercial circles. 
Labor, the first to feel the pinch of business 
depression, finds steadier and more profitable 
employment; while employers who conduct 
industrial enterprises in which all their ac- 
cumulated substance it stake breathe 
more freely, and venture further than they 
would have dared to do in the advancement 
of their business plans at any previous time 
within the last six years. The commercial 
situation is one of good cheer and promise 
both for employers and workmen. But in 
the full tide of industrial activity an unfor- 
tunate and growing contention has sprung 
up in different localities about the increase of 

yages. Strikes are becoming more numer- 
ousand of greater proportions. Unless pres- 
ent indications fail, the wages problem is to 
be an unusually troublesome one during the 
coming season. Trade unions are mustering 
their forces and preparing for a vigorous 
campaign to secure a uniform increase of 
pay for dfones and inferior workmen, as well 
as for those ambitious and progressive. But 
aside from the bungling work of trade 
unions, the question of granting generous 
advances now confronts employers in such a 
way that it cannot be ignored. During the 
late years of depression it was often found 
necessary to reduce workmen’s wages, and 
not afew employers promised at the time 
these reductions were made to restore the 
old rates to faithful and competent men as 
soon as the revival of business would warrant 
their doing so. In other instances where 
employers did not commit themselves to any 
particular course of future action, it was 
tacitly understood that wages should ad- 
vance when business should receive a fresh 
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impetus, for reasons directly opposite to those 
causing the decline. It is decidedly gratify- 
ing to observe that manufacturers—especial- 
ly those of iron and machinery—have early 
appreciated the desirability of permitting 
their employees to share, justly, in the bene- 
In 


some shops, mills and factories, wages have 


fits of prosperous seasons of business. 


been increased two or three times since the 
“ boom” started off last summer. The cost 
of living bas been considerably augmented ; 
comforts and conveniences for workmen are 
higher priced; the cost of almost everything 
required in domestic management ad- 
vanced, and it would be out of place to con- 
tend that workers for wages should not ex- 
pect a higher remuneration for their services, 
inasmuch as the products of their labor com- 
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mand more profitable returns to employers, 
Where shop owners and workmen are almost 
daily brought into contact with each other, 
the question of regulating wages is compara- 
tively easy to meet and dispose of to the 
general satisfaction of both parties concern- 
ed ; but where proprietors keep aloof from 
their employees they cannot, 1 rule, 
understand each other’s motives and inclina- 
tions, until the smouldering fires of discon- 
tent suddenly burst into a serious conflagra- 
tion, heavily damaging both proprietors and 
workmen. That the personal interchange of 
views, between men converting brain and 
muscle into productive force and those pay- 
ing for the same, would be a powerful pre- 
ventive of most of the strikes now taking 
place, seems plain enough to us, but there are 
others who have less confidence in the poten- 
cy of direct reasoning. In reducing as well 
asin advancing workmen’s wages, the plan 
of doing so by a uniform rate per cent. is open 
to serious objections. It is the plan pur- 
sued by the trade-unions which take no cog- 
nizance of individual skill and improvement 
in contending for higher pay, but endeavor 
to push forward each and all with equal 
speed, giving the lazy and incompetent work- 
man the same advance as his more energetic 
and skillful neighbor. The plan does not 
promote a high grade of skill, as it provides 
A studious 
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no reward for special merit. 
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efforts, is making his services daily more 
valuable to his employer, is not likely to feel 
highly gratified if advances in pay to all in 
the shop are regularly made upon the per- 
centage plan. The wages system that works 
most satisfactorily, according to our extend- 
ed observation, is that which makes the rate 
dependent upon ability and the showing of 
practical results, and which makes the agree- 
ment between employer and each workman 
a private transaction, of which his associates 
need not be informed. 


——— - +Gpe 
Apprenticeship and the Common School 
System. 


In a late issue of Scribner’s Monthly the edi- 
tor, Dr. J. G. Holland, assails the American 
common school system, so far as it relates to 
the industrial education of boys, in a way 
that is suggestive of thought, even if not 
very orthodox. His idea that the tendencies 
of common school education and the efforts 
of trade unions are the two great causes of 
the decline of the old apprentice system, and 
the two great and all-powerful obstacles to 
its restoration, is certainly one that will re- 
quire a strong array of facts to back it up 
In all the lines of employment commonly 
spoken of as the machinery or machine shop 
trades, the influence of trade unions upon 
the number of apprentices in the shops is 
practically nothing; and a general canvass 
would show that a large majority of the 
workmen came into the shops through the 
open doors of the common school. Yet in 
these shops the apprentice system has (until 
very recently, perhaps) fared no better than 
in the multitude of manufacturing employ- 
ments outside, some of which Dr. Holland 
instances, and which use none but routine 
labor. We suspect that a close analysis of 
the situation in most manfacturing employ- 
ments would discover, that the occupations 
and instances in which the trade unions have 
power, really, to hinder or prevent apprentice- 
ship are by no means the rule, but the excep- 
tion. 

The real root of the difficulty lies in the 
fact that, in the machinery trades, improved 
machinery and the system of manufacturing 
by duplication of parts has changed the plan 
under which the shops are run. Formerly 
they bui/t machinery; now they manufacture 
it. Formerly no two machines of the same 
class were alike; now the parts are so similar 
and so exact that they might almost be sent 
to any part of the world and put together 
without further need of tools. In the wood- 
working and other trades, mentioned by Serib- 
ner, the same tendency is at work; in all the 
industrial and mechanical employments of 
the time it is apparent in greater or less de- 
gree. But mistaking the cause of the disease 
is by no means a safe prescription to take 
with a view to its cure. 

So far as Dr. Holland’s view regarding the 
value of properly conducted industrial schools 
is concerned, its justice must be conceded 
But we can see no ground in any aspect of 
the case for antagonism toward either the 
value or the tendency of the American com- 
mon school system. So long as American boys 
bave the idea that the prizes of life are found 
in professional or mercantile circles, or in 
the business departments of manufacturing 
concerns, so long will the tendency to seek 
their fortunes in those fields be apparent 
among them. That notions of this sort are 
to-day so prevalent among American boys is 
due—not to the system of common school edu- 
cation but, to the absence of technical or in- 
dustrial school facilities. That there is any- 
thing in common school tendencies to unfit 
bright American boys from entering upon 
responsible mechanical employments via the 
industrial school or the shops, or both, is a 
deduction that nobody will be more ready to 
gainsay than the practical men who gained 
their training in just this way... The truth is 
that the rewards that await the trained intel- 
lect, in the direction of mechanical, manu- 
facturing and engineering success, are be- 
coming obvious, and to the knowledge of 
them we owe the agitation of the industrial 
school question, which is now being made 
all over the country; to the knowledge of 
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chanical and engineering societies in so many 
of our American cities; to the knowledge of 
them we owe the organization of the Nation- 
al Society of American Mechanical Engineers, 
which was born the dther day in the office of 
the AMERICAN MACHINIST; to the knowledge 
of them we owe the able article of Dr. Hol- 
land upon Industrial Education, to which 
this is, in some measure, a reply. 

That industrial schools are a necessity of 
the future is plain; that common schools are 
also a necessity, the past successes of 
American mechanics have abundantly 
shown ; that there is any necessary antago- 
nism between the two remains to be proven ; 
that the common schools will be admirable 
feeders for the industrial schools of the fu- 
ture we firmly believe. The accomplished 
editor of Sceribner’s desires to have such 
schools established at public expense. But 
in farming districts, in seafaring districts, in 
many mining districts, this would be an im- 
practicable reform. What might, perhaps, 
be done, would be to enact State laws enab- 
ling any local community which desired so to 
do, to levy and expend a moderate tax for 
industrial school purposes, additional to that 
expended for common school uses. Our 
rich men who have money to give to schools 
and colleges can do much by giving a moie- 
ty for this purpose; but the workmen and 
the sons of workmen, by turning their faces 
steadily in the line of mechanical progress, 
can do more. 


‘ 
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Prospects of the New Society. 


Every day since its preliminary session 
has served to brighten the prospects of the 
new American Society of Mechanical Engi- 
neers. The leading daily newspapers of 
this city, including the Herald, Times and 
World, published an extended report of the 
proceedings, characterizing the occasion in 
most appreciative terms. The substantial 
unanimity of the daily press has since been 
most heartily emphasized by the technical 
and commercial journals of the country, 
the general feeling being that there is an 
abundant field for such a society. 

Regarding the preliminary meeting which 
was held on February 16th, at the office of 
the AMERICAN MACHINIST, our contempo- 
rary, the Iron Age, very justly says: 

‘“The absence of such an institution has 
long been felt, and with the example of the 
great success of kindred societies, both in 
this country and abroad, before them, it is a 
matter of some surprise that such a move- 
ment has not taken definite shape at an 
satlier period. Until now a few papers, 
which naturally would belong to the domain 
of such a society as that proposed, have been 
presented under unfavorable auspices to such 
societies as the American Institute of Mining 
Engineers, or the American Society of Civil 
Engineers, where naturally they did not 
elicit the discussion and consideration which 
they merited, nor did they go directly into 
the hands of those whom they were chiefly 
designed to reach. We have every reason 
to believe that the new society will meet with 
ample encouragement and strong support, 
and it remains with those organizing it to 
make it as successful as its older sister as- 
sociations. As much depends upon its first 
organization, we trust that English models, 
if followed, will be sufficiently modified to be 
adapted to the peculiarities of this country. 
The names of those identified with it, how- 
ever, are a guarantee that wise and liberal 
counsels will prevail.” 

Correspondence and conversations with 
many able engineers in this city and various 
parts of the country, since our last issue, to- 
gether with a number of inquiries about eligi- 
bility and membership, lead us to believe 
that the practical men of the country will 
not only take kindly to the new organization, 
but will give it an enthusiastic support. 

As yet noactive steps have been taken by 
the chairman, Mr. A. L. Holley, toward 
appointing committees for the April meet- 
ing, but an active movement in the direction 
of complete and vigorous organization will 
soon be made. A society which, as first 
stated by Professor Thurston, and afterward 
by one of the speakers present at the meet- 
ing, has power to ‘‘ benefit our industries to 
the extent of millions of. dollars annually,” 
cannot fail to benefit the industrious work- 
man, whose interests lie close to the heart 
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The venerable philanthrophist, Peter 
Cooper, is building another story to Cooper 
Institute, in this city, which 1s calculated to 
accommodate an additional number of stu- 
dents in the various departments of science 
and art, in which instructions are given, as 
well as to provide room fora kind of new 
museum and patent agency, called the In- 
ventors’ Institute. This last organization has 
had existence a few months, at 733 Broad- 
way, its object being, as stated, ‘to aid and 
assist inventors in various ways.” It was 
started as a business venture, and, having 
attracted the attention and sympathy of Mr. 
Cooper, he became its patron and financial 
supporter, making the addition to Cooper 
Institute, mainly, it is stated, to afford it 
ample facilities for working. A museum of 
models and curiosities is to be main- 
tained for inventors to study upon, 
and in which to place their own origi- 
nal designs. Steam power is to be 
provided for the purpose of making models, 
and to exhibit models and machinery in mo- 
tion. We are informed by its promoters 
that ‘‘a leading feature of the Inventors’ 
Institute is the facilities it offers for bringing 
inventors in direct communication with capi- 
talists and manufacturers to whom their 
inventions will be of use, thus affording the 
inventor a chance of selling his patent or 
putting it to praetical use.” But the feature 
which will most provoke the hostility of 
patent solicitors is a department for procur- 
ing patents in which the charges are to be 
made very moderate. The entrance fee 
for the first model will be $10, and 
$5 each for those that follow. A fund is 
to be set aside to provide the means 
for those who have inventions of merit and 
are too poor to pay the first costs of the 
patent office and incidental expenses. 

We know nothing of the individuals Mr. 
Cooper has entrusted with the management 
of this institution, but if they are the right 
men, a great deal of good may be accom- 


plished. 
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LITERARY NOTES, 


A PRACTICAL TREATISE ON HIGH PRESSURE 
STEAM BOILERS, including results of recent ex- 
perimental tests of boiler materials, together with 
a description of approved safety apparatus, steam 
—. »8, injectors, and economizers, in actual use. 
By Wm. M. Barr, author of A_ Practica] Treatise 
on the Combustion of Coal, Engineering Sheets, 
Etc., 456 pp., 204 illustrations. Price, $4. Pub- 
lished by Yohn Brothers, Indianapolis, Ind. 


This book, instead of being written in a 
technical manner, as most books bearing 
upon the subject under consideration have 
been, has been compiled by the author from 
the results of numerous tests, and an extens- 
ive practical experience. Mr. Barr goes to 
the root of the whole subject by first con- 
sidering the chemical composition of the 
iron from which boilers are to be made, also 
how to determine the best material for such 
purposes, describing the impurities which 
are commonly found in the same. 

The arguments for and against the use of 
cast iron as a material for steam boilers are 
well taken, and throw much light on the 
subject. 

The author then takes up the subject of 
wrought iron, and enters into an analysis of 
boiler plate, also pig iron, to show the 
change in the proportions of substances con- 
tained in the iron, during the process of 
manufacturing. Tables from tests made, 
show the properties and strength of different 
specimens of iron. 

A discussion on the use of steel for the 
manufacture of steam boilers is then entered 
into, in which the faults of the earlier steel] 
plates are explained, also- the importance to 


‘manufacturers of studying, in order to fully 


understand the nature of the material. Nu- 
merous examples are given, showing the char- 
acteristics of iron and steel containing differ- 
ent proportions of carbon, besides analysis of 
steel made by different manufacturers. 

The chapters on the strength of wrought 
iron and steel have been carefully compiled 
from tests made, with samples sheared from 
plates actually delivered for boilers under 
contract, and were 
taken fromi the mill, with a view to getting 
high results. 


not selected samples 





Steel is undoubtedly destined to be the ma- | Jonn Fish, M. E,, Room 23, 8 & 10 Pine Street, New | 


terial of which the boiler of the future is to 
be made. This subject is treated extensively, 
and numerous tests have been made, the re- 
sults of which now appear in print for the 
first time. The chapter on riveted joints is 
very valuable and interesting. , 

Numerous tables are presented, which 
show the safe working pressures of boiler- 
shells, also flues and tubes. The computa- 
tion and proportions of heating surface, cir- 
culation of water, horse-power, and proper- 
ties of steam have been ably discussed. 

The chapters on firing boilers presents 
some very interesting data of the boilers used 
in different parts of the world. 

Most of the data here given has been ob- 
tained from actual test, and is, therefore, re- 
liable. The chapter relating to the setting 
of boilers’ will be highly interesting to the 
class of workmen engaged in that branch of 
mechanics, as it contains full descriptions of 
the best furnaces known to practical science. 
Boiler appliances are treated exhaustively. 
LYMAN’S UNIVERSAL SCREW-CUTTING INDEX. 

—One sheet on fine paper. Price, ten cents. 

This sheet contains rules for figuring com- 
pound gearing for cutting screws upon 
lathes, also contains tables for use, all worked 
out. The rules are simple and plain. Its 
true value can only be appreciated by the 
practical man. 


LYMAN’S GEAR CHART.—One sheet on fine paper, 
with eight illustrations. Price, fifty cents. 


The object of this chart is to show how to 
lay out the form of thé teeth of gear wheels, 
on the odontograph principle of Prof. Willis, 
both single and double curves, also a dia- 
gram of a practical odontograph and an 
odontograph scale, with full-sized illustra- 
tions of the method of laying out single and 
double curved teeth in wheels and racks. 
This sheet contains a gear scale for propor- 
tioning the teeth of wheels in accordance 
with the best American practice, also a rule 
for reducing diametrical pitch to circumfer- 
ential, with tables applying to the same. The 
examples are plain and comprehensive and 
the suggestions practical. 

THE AMERICAN STANDARD OF 

NUTS.—Full-sized drawings on one sheet of fine 


paper. Price, $1.00. Published by Edward Lyman, 
C.E., New Haven, Conn. 


BOLTS AND 


This sheet contains full-sized drawings of 
the Franklin Institute system cf bolts and 
nuts, as recommended by them, Dec. 15, 
1864, and adopted by the United States Navy, 
in May, 1868. It has also been extensively 
adopted among the leading tool builders and 
machine shops in the country. This system 
is adopted by every one who desires to pro- 
duce uniform or standard work. These 
drawings show all sizes of bolts in the sys- 
tem, from.14 inch in diameter up to three 
inches in diameter, with the heads and nuts 
all drawn full size. 

The following dimensions are:all shown 
on each bolt, and in their proper place, viz: 
The diameter of the bolt; the number of 
threads to the inch; the width, or short diam- 
eter of the head, and nut. 

The long diameter, or length across the 
corners of the head, and nut; the length of 
one side of the hexagon head, and mat ; the 
thickness of the head; the thickness of the 
nut; the diameter of the hole in the nut, 
when bored for tapping, also an enlarged sec 
tion of the form of thread reccommended 
with the given angle. All these drawings 
are intended to be glued to a board, and var- 
nished for service in the shop. When thus 
prepared they will last for years. 





Dusiness Specials. 


Forty cents a line for each insertion under 
thishead. | 


Manual of Power for Machines, Shafts, and Belts, 
with the History of Cotton Manufacture in the 
United States, by Samuel Webber, C. E., copy- 
righted 1879. Only work of the kind extant; 240 
pages. Price $3.. Address, D. Appleton & Co, New 
York, or the author, Manchester, N. H. 


To Manufacturers.—We are prepared to furnish 
Recipes and Information on all Industrial Processes, 
Address Park Benjamin’s Scientific Expert Office, 
87 Park Row, New York. 
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York. Special attention given ‘to Designing and | 
Superintending .the Construction of Improved Ma- | 
chinery... Hoisting Engines, Air Compressors, and | 
Pneumatic Motors a Specialty. Working Drawings 
and Plans, Specifications and Estimates furnished. 

See Christiana Machine Co’s advertisement, next 

number. 
* Thorough instruction in mechanical drawing, prac- 
tical drafting and studies relative thereto, given at 
schools or by private lessons. T. P. Pemberton, 249 
Duffield Street, Brooklyn, N. Y. 

Lathe Attachments for Milling Plane and Irregular 
Forms; Taps and Reamers fluted and Gears cut with- 
out removing from the lathe centers. For extended 
description, see AMERICAN ' MACHINIST, Sept. 18 and 
2@ issues, Send for circular to Wm. Main, Piermont, 
N. Y. 

A new No. 7 Earl Steam Pump for sale cheap. 
Address Pulsometer Steam Pump Co., No. 40 John 
Street; New York. 





Questions and Answers. 


Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods. 


‘ 


(1) J. S. Merrimac, San Louis Co., writes: 
Will you please inform me as to the horse power of a 
boiler? The measuments are as follows: Length of 
boiler, 18 feet; diam., [48 inches; number of flues, 10 
diameter, 6 inches; number of feet grate surface, 23 
feet, A.—Divide the heating surface by 12, the result 
is the horse power of boiler. Thus— 

The heating surface of lower }y of shell of 


18" 48!" 118 ft. 
The heating surface of lower Jy of ends 

minus flues— i 
The heating surface of lower '4 of flues— 113 “* 





249 sq.feet. 
247 +-12—- 20.58 horse power. 
You have too much grate surface for heating surface; 
s; of a square foot per horse power is ample. 


(2) W. H. M., Titusville, Penn., asks : 
Which is the most economical way to heat water for 
a bath house having three tubs? It is heated at pres- 
ent. by a spiral coil of 34-inch pipe in a round sheet- 
iron stove; there is about fifty feet of pipe in the coil, 
and it gets choked with the lime or magnesia in the 
water, very often necessitating costly repairs. The 
coil is connected with a Scaife boiler, in the usual 
way. A.—We wonld advise using an upright boiler 
having a circulating diaphragm in the inside, to pre- 
vent the lime from depositing on the fire-box crown 
sheet, and, by means of a properly-arranged mud- 
drum you can draw the deposit away from the fire-box 
sheets. The coil could be placed in a casing on top 
of the boiler, thus getting the benefit of dry super- 
heated steam. 


(8) I. C. D., Indianapolis, Ind., writes: 
Can you tell me how holes can be enlarged in rock, so 
as to hold foundation bolts? I want to enlarge the 
lower portion ofthe hole, so as to lead or wedge them 
in firmly. A.—Split the. end. of the bolts that goes 
down into the rock, and into this split end insert a 
wedge, the thick end of the wedge to project far 
enough beyond the end of the bolt so that when the 
bolt is inserted in the hole, and driven down upon the 
wedge, it will be held tight enough in the rock to re- 
sist any strain that may be brought upon it by the 
nut, 


(4) J. J. S., Rutland, Vt., asks: How ean 
I anneal steel soft enough to cut letters upon it? A— 
Put the pieces into an iron box, and cover on all sides 
with saw dust mixed with pulverized charcoal. Place 
the lid upon the box, and put it in a furnace (for small 
articles a stove will do) and let them remain about 
three hours, according to the size of articles; then al- 
low them to cool slowly. The longer time allowed in 
the furnace the softer will be the steel. 2. What kind 
of tools are generally used for cutting the same? A,— 
Engraving tools are used which are suited to the dif- 
ferent classes of work required. Some engravers use 
a triangular-pointed tool for most all kinds of work, 
while others use about two dozen. We would say 
from six to eight engraving tools would be sufficient 
for general work. These can be procured from any 
dealer in small tools. 


(5) P. W. L., Grinnell, Iowa, asks: Will 
you please tell me the cost of a galvanic battery ca- 
pable of galvanizing a ton of wire in a day, also the 
probable cost of running:it? The wire is ordinary 
fence wire. Is there any.particular way of galvanizing 
such wire? A.—We are not aware of any process in 
practice by which wire may be galvanized by the use 
of a battery, and therefore cannot give you the cost. 
The most rapid process of galvanizing wire, as prac- 
ticed by the leading manufacturers, consists in passing 
the wire through an acid solution; then through a 
bath of melted: zinc, and finally it is wound upon a 
reel, The cost of fitting up for this work cannot be 
given definitely, unless we have further particulars. 


(6) J. L. H., Bowling Green, Ky., writes: 
I am twenty years of age, and havestudied philosophy, 
also possess a mechanical turn of mind, and havea 
very fair education. I desire to become a locomotive 
engineer, have had some experience with stationary 
engines. .1. Will you inform me what is necessary in 
order to secure a situation? A.—Search for a man 
who could use his influence in placing you upon a lo- 








comotive as fireman, and when you have found such a 
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person cultivate his acquaintance. You need not re- 
strict yourself to one man only, but select a number. 
2. Do you know of any roads that employ inexperi- 
enced hands? A.—All roads in this country practice 
this to a more or less extent. 3. Would I be required 
to brake before I could fire? A.—Not necessarily, al- 
though some roads adopt this rule; but this custom is 
not now practiced as much as it was, as it does not 
directly help aman to be an engineer. 4. Is there any 
treatise on running locomotive engines? A.—We 
would advise you to read Forney’s Catechism of the 
Locomotive, also Locomotive Engine Driving, by 
Reynolds, 














The Hendey Machine Co., Wolcottville, 
Conn., are about to build an addition to their 
works 30x40 ft., two stories high. They are 
very busy—full of orders—but complain of 
the scarcity of machinists. 

The Cuyahoga Works, of Cleveland, Ohio, 
have built recently, or have now ynder way, 
eight large vertical blowing engines, for blast 
furnaces, from their new patterns, the steam 
cylinders being 36” bore, by 48” stroke, and 
the air cylinder 84" bore, by 48” stroke. 
These engines contain several new and 
valuable features, which are much liked by 
furnaces having them in use. We hope to 
illustrate these features at an early day in 
our columns. 

Frank H. Pond, M. E., 214 N. 8th Street, 
St. Louis, has been appointed Western agent 
for Henry R. Worthington, manufacturer of 
pumps and hydraulic machinery. 

The Broad Brook Co., woolen manufac- 
turers, of Broad Brook, Conn., have just put 
in two of Beach & Sons, 54 feet drop flue 
boilers, and are running full, their engines 
having been thoroughly repaired. 

Under date of February 15, the Cincinnati 
Enquirer publishes the following concerning 
iron trade matters in St. Louis, which will 
afford important data to both consumers and 
producers throughout the country: 

The Vulcan Iron Works, in this city, will 
resume operations in about four weeks, em- 
ploying twelve hundred men, and producing 
three hundred tons of finished rails daily. 

Following is a summary of the number of 
men employed in other works now running, 
with the daily production of iron: 

Missouri Furnace Company, two hundred 
men; three hundred and fifty tons pig-iron. 

Laclede Rolling Mills, four hundred and 
fifty men; one hundred tons finished iron, 
chiefly light rails. 

Helmbacher Forge and Rolling Mills, two 
hundred men; twenty-five tons bar iron and 
rails, and twenty tons car axles and shafts, 

McDonald & Bro.’s Steam Forge and Roll 
ing Mill, ninety men; twenty tons of finished 
iron. 

Missouri Car and Foundry Company, one 
hundred and eighty men; two hundred car- 
wheels and thirty tons of castings. 

St. Louis Car Wheel Works, one hundred 
and fifty men; one hundred and seventy-five 
car-wheels and fourteen tons gray iron. 

St. Louis Iron and Machine Works, ten 
tons finished iron and machine work. 

Tudor Iron Works, fifty men; twenty tons 
of railroad spikes. 

St. Louis Bolt and Iron Company, sixty-five 
tons of light rails, bolts and spikes, 

Pullis & Sons, seventy-five men; thirty tons 
of wrought iron. 

Shieble, Harrison & Co., two hundred and 
fifty men, fifty-five tons cast-iron and fifteen 
tons wrought-iron. 

St. Louis Malleable Iron Works, one bun- 
dred and twenty-five men; thirty tons of 
castings. , 

Christopher Simpson & Co., seventy-five 
men; fifteen 
wrought. . 

Kilpatrick & Gray, forty men and five tons 
cast-iron, 

Harrison Wire Works, five hundred men 
and forty tons of wire. 

There are a few smaller works not included 
in the list. Many of the works are now run- 
ning night and day, and most of them report 
orders for three months ahead. 


tons cast-iron and five tons 


Skinner & Wood, of Erie, Pa., made 140 
portable engines in 1879. 
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Machinists’ and Engineers’ Supplies. 


New York, Feb. 26, 1880. 


The supply market continues unchanged, with little 
or no indication of prices changing at present. 

J. M. Montgomery, 105 Fulton St., N. Y., has just 
received an invoice of an improved foot lathe, made 
by B, Prentice, of Worcester, Mass. These machines 
are claimed to be superiorto any heretofore produced 
bythe manufacturer. The prices have been advanced 
ahout 25 per cent., and the manufacturer is unable to 
supply the demand. 

The manufacturers of the Root Blowers, 8S. 8S. Town- 
send, Agent, 6 Cortlandt St., N. Y., have just issued a 
new catalogue of 26 pages, which describes their im- 
provements, also gives statistics. 

James D. Foot, 40 Broadway, New York, is the 
manufacturers’ agent for a number of small tools for 
machinists’ use, whicb are both valuable and cheap 
Among them are his Pin Vise, Perfection Chuck, Tap 
Wrench, retail price, one dollar; Machinist’s Scratch 
Awl, price, 25 cents; Marking Gauge and Scratch Awl 
combined, price, 75 cents; Surface Gauge, price, $2. 

The Brainard Milling Machine Co., Hyde Park, 
Mass., have issued a new 33-page illustrated catalogue 
of machine tools, containing several new machines. 


-_  — 


Iron Review. 


New York, Feb. 26, 1880, 


The market seems somewhat more quiet since last 
report; prices are unchanged. The mills still seem 
to have all they want to do, and are not able to accept 
orders for immediate delivery, except in a few in- 
stances. The market is steady, and promises to re- 
main about as it is for some time to come. 

Pierson & Co., 24 Broadway, N. Y., under date of 
Feb, 26th, 1880, quote prices out of store as follows: 

No. 1, X Pig, $42% per ton; Iron Rails, $68 to $70, 
according to weight; Old Rails $44 to $45; Fish 
Plates, 4c. per 1b.; Railway Spikes, 4%c.; Bolts and 
Nuts, 5%c.; Common Bar Iron, 3 7-10c., basis from 
store; Refined, 4c., basis; Ulster, 5c., basis; 
Machinery Steel, 7%c.; Best Tool Steel, 13%c.; 

* Norway Bar Iron, 6c.; Norway Sbapes, 6%c.; Nail 
Rods, 7c.; Sheet Iron, 5c., basis; Angle Iron, 
4 8-10c.; Tee Iron, 4 8-10c; Band Iron, 4 7-10c.; Hoop 
Iron, 4 8-10c. and up according to size; Horse Shoe 
Iron, 4 7-10c.; Hot Polished Shafting in lengths, 2 ft. 
and longer, 9 to 10%c., according to size; Small Black 
Rivets 30% oft in papers, 10% off in bulk. 

Boiler-makers supplies: Flange, 64c.;C. H. No.1 
Shell, 54¢¢., C. No. 1, 434c.; Sheets, 434c. basis; Boiler 
Tubes, 5 and 5° discount. 

-_ -- 


Metal Review. 








LUCIUS HART & CO., 8 & 10 Burling slip, New 
York, furnish us the following, under date of Feb. 
26, 1880: 

The Metal Market remains dull. Pig Tin in London, 
£95; Singapore, $307. We quote spot, market nomi- 
nally. Banca Tin, 26c.; Malacca & Straits, 23'4¢c.; 
Australian & Billiton, 23@23\c.; ‘** Lamb & Flag,” 28c, 
Pig Lead, dull but strong, 6%c. Antimony, 20@24c.; 
asto brand. Spelter, strong, 6%c. for either Foreign 
or Domestic. Ingot Copper, 24%c. Nickel, $1.25. 
No. 1 Solder, 13c.; ‘* Half & half,” 15c. 


Situations Wanted—Help Wanted. 


We will publish notices suitable for the above 
headings, applying to any of the machinery 
trades, and not to exceed four lines each (82 
words), at the nominal rate of twenty-five cents 
Sor each insertion. 


WANTED—A situation in a machinists shop by a 
well-educated man, with short experience of tools 
and jobbing work. Address Mr. Bostock, care Mr. E. 
Moss, 26th Street and Penn Avenue, Pittsburgh, 

Situation Wanted—By a Practical Steam Fitter of 
twenty years’ experience—a situation as foreman. 
Thoroughly understands steam heating, high or low 
pressure, direct and indirect radiation. Would prefer 
the West. Can furnish first-class testimonials. Can 
make plans, specifications and estimates of steam 
heating. Address STEAM, care of Geo. Sargent, 
South Weymouth, Mase. 

WanTED.—50 good machinists and a few boiler 
makers. Good wages and plenty of work. Address 
or call at once on W. F. Parish, Supt. Stearns Mfg. Co., 
Erie, Pa. 

TO ENGINE BUILDERS, &c. A strictly first-class 
man, well up in all modern steam economy, will be 
open, by the ist of March, for an engagement, as Su- 
perintendent or manager. Middle or Southern states 
preferred. Address, J. W.,care American Machinist, 
96 Fulton St., N. Y. 

A competent man, who has been machinist, engi- 
neer, and master mechanic, wants a position as master 
mechanic or superintendent of machinery. Best refer- 
ences. Address, A. V., care AMERICAN MACHINIST, 
96 Fulton St., New York. 


Drawing Instruments 


AND MATERIAL, PAPER, &C. 
S. WOOLMAN, 


116 Fulton Street, New York. 
Fully priced and illustrated Catalogues. 
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DRAWING COPIES 


TEN CENTS EACH. 
Send for List of Plates, now ready, and Catalogue of 
Books for Practical Engineers. 


E. & F. N. Spon, 446 Broome St., N. Y- 











Deaddtreks Power Hammers 


Are superior to all others for Forging and Die Work. 
Over 500 now in use. Manufactured by 


PHILIP S. JUSTICE, 
14 N. 5th St., Philadelphia, Pa. 


mp 


Mi 











J AMES D. FOOT, 


No. 40 Broadway, New York. 
MACHINISTS’ SURFACE GAUGE. 

Height, 8 inches. Arm will scratch 
8 inches and 18 inches high. Nickel 
Plated and a first-class tool. Price, $2. 

The Perfection Chuck is thoroughity 
well-made and is a perfectly true run- 
ning Chuck. Jaws and Shank of best 
imported tool steel. It will center and 
hold drills from the smallest to 38-15 
inch. Shell Polished and Nickel 
Plated. Mechanics, Manufacturin 
Jewelers and Silversmiths will find 
this tool suited to their wants for all 
light work. Retail price, $1.00. 

This Pin Vise is for bolding all small 
sizes of Wire to 3-16 of an inch, also 
for Filing Pins, Pointing Screws, &c. 
It has four tempered steel jawa, a hol- 
low wood handle, is full Nickel Plated, 
and the most complete tool of its class 
in market. Retail price, $1.00. 

All tools warranted. Send stamp for 
catalogue. 

Prices stated include postage. 


PERFECTION CHUCK. 











PIN VISE. 








SAMUEL A. BECKETT, Mechanical Engineer. 


Beckett & McDowell, 


Formerly with Union Iron Works (PRESCOTT, ScoTT & Co.) of San Francisco, Cal. 


MINING AND MECHANICAL ENGINEERS 


AND MANUFACTURERS OF 


Steam Engines and Mining Machinery, 
Office, 17 COURTLANDT ST., NEW YORE. 


Works at Arlington, N. J. 


DRAUCHTSMAN. 


Situation wanted by an educated, first-class, experi- 
enced inechanical draughtsman. Is a fine peninar, 
letterer and colorist; thoroughly understands making 
working drawings. Address or apply to 


T. P. PEMBERTON, 
249 Duffield St., Brooklyn, N. Y. 


F. W. MOSS, 


80 John Street, New York, 


(Successor to Joshua Moss and Gamble Bros.,) 


Steel and Files, 


HAMMERS, ANVILS, VISES AND BLACK- 
SMITHS’ TOOLS. 


WARRANTED CAST STEEL, 


Specially adapted for Dies, Punches, Turning 
‘Tools, Drills, &c. Also 





GHARLES MURRAY, 
ENGRAVER ‘ON Woo])), 


No. 58 AWN Sr, 


NEw York. 











Headquarters for Machinists’ Tools and Supplies. 
CHAMPLIN & SPENCER, 
154 East Lake Street, Chicago, Ill. 


_ Sole agents for the “‘ Tanite’ Emery Wheels and Grind- 
ing gee rey & Dealers in Screw ena, Br smemgy from $50 
to $150, with foot power, Small Amateur Lathes, Taps and 

ies, “Twist Drills,’ Machine Screws, “Grobet Swiss 
Files,”” Machine Bits, Stubs’ Steel Wire, ‘Brown & Sharpe 
Tools, Emery Crocus and Composition, Rouge, Drop Forged 
Lathe, Clamp and Die Dogs, Chucks, Wrenches, and and 
Bench Vises, Iron Levels, Metal Saws, Pattern Letters, 
Pliers, Calipers, Slide Rests, Steel Rulers, Micrometer 
Calipers, Speed indicators, “ Metallic Corrugated Packing” 
for steam, air, gas or water joints, Steeline for hardening 
yer ses, Upright and Hand Drills, Belting and Packing, 
alrus Wheels, “‘ Monk’s Moulders’ Tools,” &c., &c. 
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Warranted not to crackin hardening Tools of any Size. 





FRASSE & COMPANY, 


62 Chatham Street, New York. 


FINE TOOLS, FILES, STEEL WIRE, 


AND 


Supplies for Machinists a Specialty. 














Fria. 3. F1a, 2. 

Will crush from egg size down to dust. In sections. 
Double acting and durable. Its peculiar motion 
effects a great saving in power. For circulars and 
price list, address 


Cc. G. BUCHANAN, 
Union Iron Works, Rockaway, N. J. 
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FOR SALE. 


A Works completely equipped for the manufacturing 
of carriage axles; is well located in relation to Coal 
and bron, also very accessible to market. Address 


EK. PP. BULLARD, 
14 Dey Street, New York. 





PATENT NICKEL-SEATED 
“POP” 


SAFETY VALVES 


STATIONARY, 
LOCOMOTIVE, — 
MARINE and | 
PORTABLE | 


STEAM BOILERS. 


Our Patents cover all 
Safety Valves utilizing the 
recoil action of steam, and 
familiarly known as ‘** Pop 
Safety Valve.”’ 

















@@™ Purchasers, beware | 
of infringements of our 


Patents. gg 
Capital, $100,000. 


The Consolidated Safety Valve Co., 


Office and Manufactory, 
51 & 53 SUDBURY ST., BOSTON, Mass. 


Montgomery Boiler and Machine Works. 


WM. T. BATE & SON, 


Bast Conshohocken, Fa. 
IRON FOUNDERS, BOILER MAKERS AND MACHINISTS. 


MANUFACTURERS OF 


BATE’S PATENT 


STEAM GENERATOR. 


A large number of these Boilers in use in the best establishments and in titutions, showing SPLENDID 
RESULTS in the way of economy, efficiency, durability and convenience of cleaning. We refer to parties 
using. Write for particulars. 


PORTABLE AND STATIONARY 
Engines and Boilers, 


24 to15 H. P. Return Flue Boiler, large Fire Box, 
no sparks. Do not fail to send for circular to 


SKINNER & WOOD, Erie, Pa. 
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NICHOLSON FILE Od. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 





More than 6000 in Use July Ist, 1879. 


The Best STEAM PUMP in America. 


HAVING THE INCREMENT CUT. ‘SIMPLE! 99 FOR EVERY 
Also, FILERS’ TOOLS and SPECIALTIES. POSITIVE! POSSIBLE 
‘Nicholson File Co’s” Files and Rasps. DURABLE ! x DUTY. 


File Brushes, File Cards. 
Surface File Holders. 
Vice File Holders. 


** Double Ender” Saw Files. 

‘Slim’ Saw Files. 

**Racer” Horse Rasps. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. I., U.S. A. 





Send for Illustrated Catalogue and Price List. 


DEANE STEAM PUMP COMPANY, 


Holyoke, Mass., U. 
N. Y. WAREROOMS, 92 & 94 LIBERTY ST. 


JOHN H. HARRIS, Manager. 


Ss 


A. 











pes OF STEEL SPECIALLY pepo TOTH 


GRA 
We MAKE oF LatHe Too.s,Cuisets,Taps & Dies 


ANUFACTURE 





ee S  BRADLEY’S CUSHIONED HELVE HAMMER. 


aye MEN. Awarded first premium, Silver Medal at American Institute Fair, 1873, Cincin- 
nati Industrial Exposition, 1874, and the D ee of Honor and Grand 
Medal of Merit at the Centennial xhibition, in 1876, 
Being the highest og | ven any goods of their class in America or Europe. 
IT HAS MORE GOOD POINTS, LESS COMPLICATION, 
MORE ADAPTABILITY, 


LARGER CAPACITY 
DOES MORE AND BETTER WOR TAKES LESS POWER, 
COSTS LESS FOR REPAIRS 


THAN ANY HAMMER IN THE 
Guaranteed as represented (Es WORLP. 1832.) 
Branch Office, 22 to 24 & 26 So. Canal 


Street, CHICAGO, ILL. } BRADLEY & COMPANY, Syracuse, N, 7 





A SEWARZN 
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C. W. LeCOUNT, 
SOUTH NORWALK, CONNECTICUT, 


Manufacturer of 


LeCount’s Vice Clamp, 


With Steel Screws, hardened the whole length, a 
spring temper and ball head, so as to clamp an object 
at any angle without bending the screws, The clamps 
are also steel and of great strength. 


BENJ.ATHA. J.ILLINGWORTH., 





8. C. FORSAITH & CO., 


MANCHESTER, N. H. 


AND 


213 CENTRE STREET, N. Y. 


SPECIALTIES: 


Abbe Bolt Machines, 


POWER HAMMERS, 
\ Combined Hand Fire Engine and 
Hose Carriage. 


NEW AND SECOND-HAND MACHINERY. 








‘Send stamp for Ilustrated Catalogue, 





| statin fully just what you want. Over 
PRICES. | vd 7? J 


; P . | 2,000 machines, new and second-hand; 
No. 1, opening 1 inch 
“ce » ‘es ‘ 


‘fully described, with prices annexed, 
| in our List No. 20. 
| 


“é 


3, 
SEND FOR DESCRIPTIVE CIRCULAR. 


“e 








\ 


BORIN G AND TURNING MILLS. 
All Sizes: 4, 5, 6, 8, 10, and 
12 feet Swings. 
PATENTED IMPROVEMENTS. 


New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


NILES TOOL WORKS, 
HAMILTON, OHIO. 







































HALL’S PATENT 


DOUBLE COMPOUND LEVER CUTTING NIPPERS. 


Of the many Cutting Nippers 
heretofore placed on the mar 
ket, not one has supplied either 
of the two great needs long felt 
by all who use them, viz. : Ist. 
Increased power without a clum 
sy and expensive increase of 
size. 2d. That the construction 
of the Nipper should be such 
that any damage to the cutting 
jaw or handle, from wear or 
accident, could be repaired. 

All orders should be addressed 


SUPPLIES. 


PETER A, FRASSE & CO0., Sole Agents, 95 Fulton Street, New York. 









Price $1.25. 
Sent by mail for 6 cents 
additional. ° 


Every pair warranted. 





Hstablished 185 


SCHAFFER & BUDENBERG, 
bray bei 


Bayes and Manufacture Of Fressure and Vacuum Gau 
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HANCOCK INSPIRATOR CO. 


INSPIRATORS, EJECTORS, 
GENERAL JET APPARATUS, 
35 Queen heen Daj England.| 





The Rollstone Machine Co. THE ECONOMIZER ENGINE 


FITCHBURG, MASS. 


Manufacture sixty different machines, embracing all 
varieties of 


market. Send for Catalogue. 
WOOD WORKING MACHINERY. 
Send for circulars of any special machines wanted. 


Ss. LL. HOLT & CO., 
We alsg carry a large stock of Second-Hand Ma- 
Sond ¢ 


chinery. Send for Catalogue. 67 Sudbury St., Boston, Mass, 


NEW YORK SAFETY STEAM POWER CO. 


80 Cortlandt Street, 
New Work City. 


SPECIALTY, 


VERTICAL STEAM 
ENCINES. 


OVER 800 IN USE. 


Twenly Different Sises, 2 to 120 H, P, 


With or without Boilers. 


Comprises Efficiency, Durability and Economy. Has 


more improvements than any engine in the 





Many of our Magines have been at work 
for ten years, giving utmost satisfaction, 
and having cost little or nothing for repairs. 


Rated Power and Surplus Strength, 
Accurate Speed and Smooth Running, 
Freedom from Breakage, 
Reliability, Durability, and 
General Satisfaction Guaranteed, 


We are now quoting lower Prices 
than ever before. 


SEND FOR NEW PRI CE LIST. 
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Address 
P. O. Box 2187. 


ESTABLISHED 1790. 


TRON and STEEL 


Warehouse, 24 & 26 Broadway, and 77 & 


PRICE LISTS FURNISHED ON 


AMERICAN MACHIN IsT. 


PIERSON & CO. 


Office, 


IMPORTERS AND DEALERS IN 


of every 


79 New Street, 


APPLICATION. 














ENCINE LATHE. 

Price, $175.00. 
Swings 11 inches. 5 feet bed. 
Weight, 650 Lbs. 


i | = Ba 


A. F. Prentice & Co. 


Manufacturers of 


Lipht Machinists’ Tools, 


Improved Upright Drills, with 
Lever Feed and Wheel Feed 
with Quick Return Motion. 








Hand and Foot Power Lathes 





SLIDE RESTS. 





Special Machinery and Me 
chine 8 Jobbing. 


FOOT POWER LATHE: 
A SPECIALTY. 


54 Hermon Street 
WORCESTER, MASS 
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laners 


24 in. Shapers, 


PATD JAR. 20°74 


> jes 


3 ft. x 8 in. 


you saw this. 





Planers, 34 ft x 16 in. Planers, 24 in. 


Fine Engine Lathes, 
Hollow Steel Spindle 
and Wire Slitters, Spring Chuck and Com- 


mon Clock Lathes. 


The Tatey Machine Co, 


Woleottville, Conn., U.S. A. 


MANUPACTURERS OF THE 


MANVILLE PATENT IRON 


and Shapers. 


15 in. Shapers, 5 ft. x 24 in. 


Ama- 


teur’s Hand Planers, with Chuck and Centers, 


5 ft. x 12 in. 


Hand Lathes, Brass 


8 Send for Catalogue giving description of Tools, 
with names and opinions of users, and mention where 









STEELINE. 


Used for refining and tempering all kinds of Steel 'T ools. 
Increases their durability at least five-fold. 
Secures absolute safety from cracking. 


Send for Circular to 


BAUER & CO., 96 Greenwich Ave., N. Y. 





24 Broadway, N.Y. | 


Description. 
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EVERY COVERNOR IS 
WILUIOTAM 





6 Cortlandt Street, - 


, ee ie wee I, IN FE 


Waters’ Perfect Governor, 


WITH AUTOMATIC SAFETY STOP, ADJUSTABLE SPEED, 
SOLID COMPOSITION VALVES AND SEATS. 


WARRANTED. 
Cooke, 


(Successor to COOKE & BEGGS), 
AGENT. 


New York, N. Y. 


ATI.WAYS IN STOCK. 
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THE MORSE FEED-WATER HEATER AND PURIFIER. 
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engines, 


E. L. MORSE, 














Guaranteed to be the most perfect de ‘vice in the market for utilizing the exhaust of steam 
For further particulars, address 

Mechanical Engineer, 313 Olive Street, St. Louis, Mo., or 
J. Fo. WANGLER, St. Louis Boiler Works. 
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The E. HORTON & ‘SON CO. 


WINDSOR LOCKS, CONN. 


MANUFACTURERS OF 


THE HORTON LATHE CHUCK 


AND THE 


SWEETLAND IMPROVED HORTON CHUCK, 


Independent, Universal and Eccentric 
Combination. 


PRICES REDUCED. 


Feb’y 1st, 1880. 
From this date a discount of 25 per “cent. will be made from the 
list price of The Horton Lathe Chuck, and a discount of 10 per cent. 
from the list price of the Sweetiand Improved Horton Chuck. 
Soliciting your orders, we are, respectfully yours, 


Send for Price List. THE E. HORTON & SON CO. 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters’ 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 


No. 14 DEY STREET, NEW YORK. 
W. H. ODELL, "Swir sEnSGkah? ap wal 


BOX 274, YONKERS, N, Y. 

! 1 Lidia i 

Er vbas GG 180 nats Stl Tone of all Made: GEAR WHERLS, pata o 
ry 


MODE LS, and materials of ‘all kinds. ( tatalogues free. 
The Rowland 


Goopnow & WIGHTMAN, 176 Wash’ton St., Boston, Mass. 
Vertical Engine. 




















E. E. GARVIN & CO. 


Manufacturers of 


Milling Machines, Drill Presses, 






















LARGE ‘i Hand Lathes, 
WEARING | chines, Cutter 


Grinders and 


SURFACES. | Wood Planers. 





° ° ‘ \ Milling Cutters, 
Simple in Construction. mrs Koy 
® Sizes. Gear 
PT” | Miillitt all its 
| lllingin 8 
JAMES BEGGS & CO. leant. 

New York Agents. 139-143 
8 DEY STREET, CENTRE ST. 
NEW YORK. 2 Cornell’s B'ld’g 

siti Siecle NEW YORK 
F.C. & A. E. ROWLAND, Engineers, 8 Send for il- 
| . ‘ lustrated Cata- 

NEW HAVEN, CONNECTICUT. | No. 4 Milling Machine, logue. | 





ASTONISHING POWER jn FOOT and HAND PRESSES. 


Punching, by foot, 3-4 hole ind-16 
iron 6 inches from edge. 

Smaller sizes punch, by foot, 3-8 x 
1-4, and 1 inch by 1-8, as rapidly as 
by power presses, at one- half the cost. 

Our largest hand machines punch 
1 inch hole in 38-8 iron, and shear 
bar 3-4 x 2 inchesat acut, anylength, 
one man at ‘the lever. 

Highest prize, The Grand Medal 
of Progress, has just been awarded 
us at the American Institute Exhibition. 

Our presses can also be run by steam 
power. = > 


__ PEERLESS PUNCH and SHEAR CO., — 
52 Dey Street, New York City. 


’ 
por GRINDERS,EMERY WHEELS WIRE 
STEEL,BRASS, TAPS, DIES MACHINE 











%& STATE WHAT KIND OF TOOLS YOU REQUIRE. 
TALLMAN &MSFADDEN. PHILADELPHIA. 








FOR SALE—500 malleable Iron Lamps, with Iron | 
Burners, suitable for Machinists and Boiler-makers’ 
|} use. Price $5 per dozen. W. Walter, 541 West 35th | 
» New York. 


woo “WORKING MACHINERY 


STEAM PUMPS. 








J. A. FAY & CO., 


BUILDERS OF 


‘IMPROVED MACHINERY FOR WOOD CUTTING, 


Numbering some 300 different 
Machines— Planing and Matching 
Machines, Surface Planing Ma- 
chines, Molding and Tenoning 
Machines,(Mortising and Borin 
Machines, Carving apd Dovetail: 
ing Machines,Sh ting and Friez- 
ing Machines, Horizontal and 
Vertical Boring Machines. | 
Empeores reraety & Det uiversal 939 Broad 
10 

Band, Scroll, Ripping aed Cut ieeewey, i. Y, 
= ting-off Saws, Band and C ircular 
E Eotoving 7 

a 





. HENRY R. WORTHIN eTON, 


83 Water Street, Boston. 


THE WORTHINGTON PUMPING ENGINES FOR WATER 
achines, Spoke and Works—Compound, Condensing or Non-Condensing. 
——=—_—~Wheel chinery, Shafting, Used in over 100 W ater Works Stations. 

Hangers and Pulleys, etc., etc. Crignael in design, Worthington Steam Pumps of all 
simple in construction, perfect in workmanship, saves Sizes and for all purposes, 


labor, economizes lumbe r, and its productions are ot 
| the highe st standard of excellence, Send for Cir- PRICES BELOW THOSE OF ANY OTHER 
STEAM PUMP IN THE MARKET. 


| culars and Prices. 
J, A. FAY & CO., Cincinnati, Ohio, U.S.A.. WATER METERS. OIL METERS. 
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THE ALBANY STEAM TRAP. 








This Trap automatically drains the water of con- 
densation from HEATING COILS, and returns the same 
to the Boiler, whether the coils are above or below the 
water level in Boiler, thus doing away with pumps and 
other mechanical devices for such purposes. 


<aApply to 
Albany Steam Trap Co. 
ALBANY. N. 





Y. 





ESTABLISHED 


WILLIAM SELLERS & CO. 


PETIA DELPrrséA.. 


Machine & Railway Shop Equipments 


184s, 


Shafts, Lathes, 
Couplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers. 
Mill Gearing, Bolt Cutters, 
Ete. Ete. 





Railway Turntables & Pivot Bridges. Gifford Injectors, Sellers’ Improvements. 


NEW PATTERNS. SIMPLE, EFFECTIVE. 


New York Office, 79 Liberty Street. 


WONDERFUL 


» PUNCHING. 


D. L. KENNEDY’S 


sical Shearing Punch 


DRILL 


AND REVOLVING CUTTER 


SUPERSEDED, 


AND THE WORK 
2} TONS PER SQUARE INCH 


STRONGER than with the Fiat Puncna. 
Can be used in any Punching Machine, by license 


from the patentee. 
; D. L. KENNEDY, 
10 Cortlandt St., New York. 


SEDTION Laer neenn will be rigorously prose- 
cuted. 





PROSSER & SON 
15 Gold St, NEW YORK. 


STEEL SCREW PUNCHES, TUBE pc wt: &C. 





| “Frome” Baler Te — 











S.& C. WARDLOW, 
[0088 FUley Lubricator. SHEFFIELD, ENGLAND, 


Siictinaal Peni. SOLE MAKERS OF THE SPECIAL BRAND 


TOUGH 


CAST STEEL, 


For Turning and other Tools, 
ALSO DIES, ETC. 


‘Branch Office’ & Stores: 95 John St., New York. 
WILLIAM BROWN, Sole Agent. 








The only reliable auto- 
. matic Loose Pulley | 
, Oiler in the World. | 
Saves- Oil, Beltin 
ij Machinery, Time, mo | 
Hy ing of Fabrics, &c., &c. 
3 Will run from one to | 
three months vith 
Wy Once filling. Gives 

3 Seneral satisfaction. 

8 For illustrated de- 
|} scription see April issue 
|] of American Machinist, 
Wim] 1879, or send for circn- | 
a H i lar. Address 











_ 





my | Loose Puliey Lubricator | 
ure Co IMPROVED 


‘Anti-Incrustation Liquid, 


For the Prevention and Removal of 


SCALE IN STEAM BOILERS. 


Is purely a liquid, free from sediment, contains no 
acid, and is absolutely safe and effective. 


P. O. Box 1030. 


MIDDLETOWN, CT. 
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Par Milling Machine Co. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


UNIVERSAL, 
PLAIN, 
Y INDEX, HAND 


and all other 


MILLING MACHINES, 


SCREW MACHINES, 













No. 1 cuts 4 to % 
No. 2 cuts to 1 

No, 26 cuts & tol 
No. 8 cuts % to1ly | 
HAND or POWER. ~ Ji 





Manufacturers of 


BOLT CUTTERS, 


Upright and Horizontal Drills, 


For Blacksmiths’ and Carriage Makers’ Use. 


“Mill aud Tool : Grinding Machines &e. 
WORKS AT HYDE PARK, MASS. 


Office, 36 OLIVER ST, Cor. Franklin, 


BOSTON. 
PATTERN AND BRAND LETTERS. 
PRICES REDUCED. 
VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’: Warehouse, 
Corner Fulton and Dutch Sts., 
NEW YORK: 


L. B. EATON, 
TOOL STORE, 


Illustrated Catalogue furnished on application. 


P. BLAISDELL & CO. 


MANUFACTURERS OF 


Machinists’ Tools. 


Worcester, MASS. 
MACHINISTS’ 


AND 


FOUNDRY SUPPLIES. 


Machinists’ Tools, Drills, and Taps and 








Dies. Also, Belting and Steam Packing of No. 11 N. 6th St., Philadelphia. 
all kinds, and a general assortment of supplies E, 
FACTORIES AND MILLS. \SCROLE. SAWS !! SCROLE SAWS!!! 


$3, $5, $8, $11, $13, $15, $21, $22 50. Rogers, Empire, 
Victor. Lester. Dexter, Challenge, Fleetwood. 
TOOL CHESTS !! TOOL CHESTS !! 
from 75c. to $10.00, coniaining from 18 to 61 Tools, 
| Carvers, Gravers. 


T.B. BICKERTON & CO. 
No. 12 South Fourth Street, 
PHILADELPHIA, PA. 





The Huntington Emery Wheel Dresser. 


(IMPROVED.) 


Thousands 
in 
Successful Use. 


Invaluable to 
Users of 
Emery Wheels. 





For Truing, Shaping, Sharpening and Removing Glaze from Solid Emery Wheels, 


Price $4.00. Cc. E. ROBERTS & CO., CHICACO, ILL. 


Ms’ 


Send for Circular. 





Now in course of preparation. A complete Directory of 


Manufactories, Boiler Owners, and Steam Users in the New 
° England States, carefully compiled and arranged by city and 
Directory town alphabetically. A limited number of advertisements 
oF inserted if received prior to March 10th. Subseription price 

and advertising rates furnished on application. Address. 


Srteam Users 
IN THE 


New Mugiand Srares. 


THE J. N. MILLS PUBLISHING CO. 
10 PEMBERTON SQUARE, Boston. 
165 BROADWAY, New York. 


20 Per Cent. Saving in Fuel, 


25 Per 


BY ATTACHING 


HAMILTON'S INDEPENDENT ALR PUM? 


AND CONDENSER 
TO YOUR ENGINE. 


Manufactured only by 
SAWTELLE & JUDD, 


HARTFORD, CONN. 
ALMOND 


DRILL 


CHUCK 


Made of Steel 











Xnt. Increased Power, 








# Goulds Manufacturing Co. 


Manufsc ture % of all 
kinds of 


Fans and Lift 











For PUR Wells, Rail 
roads, Steamboats, 
en aoe ete. 
NGINES, 

H et . Rams, 
ALGAM RELLS 

For © Oh yehes, Schools, 

\ tations. 
’ Corn-§ Shallers Sinks, etc, 
ia) Pumps and M {s for 
Driven Wells a specialty. 
(@ Satisfaction guaranteed, 
rnished , 
INQU R COULDS PUMPS 
Qu IRE,FO SENECA FaLu VY 

WAREHOUSE, lb Park PLACE, New Aycan Orry. 


Catalogues 





throughout, equal 
to doing any work 
ay required of it— 
nN) Runs perfectly 
H true. 

x For sale by all 
Sia) Machinists’Supply 
y Stores, 


© T.R. ALMOND 


04 Pear! ot, 


BROOKLYN,N.Y. 


(Cut shows Chuck 
full size.) 














Prof. H. G. Torrey, of the U.S. Assay Office, says: 
“‘ Downer’s Improved Boiler Liquid is free from all | 
injurious substances, and well adapted to accomplish | 
the object sought; know of nothing better and highly | 
recommend it.” 

Circulars-and references on application. 


A. H. DOWNER, 
PROPRIETOR AND Sole MANUFACTURER, 
17 Peck Slip, - New York. 


























PRENTISS PATENT T VISES, 


ADJUSTABLE JAWS, 


Stationary and Patent Swivel Bot om, 


Adapted to all kinds of Vise work. 


HALL WF’G CO., 23 DEY ST.,NEW YORK, 
SEND FOR CIRCULAR. 
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THE “BROWN” AUTOMATIC 


UNEXCELLED 
FOR 





CUT-OFF 
a INGIWN £. 


WRITE 
WORKMANSHIP, FOR PRICES AND 
ECONOMY 
pin INFORMATION. 


DURABILITY. - 


C. H. BROWN & CO. itn Banufactnrers, 
FITCHBURG, MASS. 


THE 


LAWRENCE ENGINE, 


A FIRST-OLASS @ CUT-OFF 
AUTOMATIC € STATIONARY 


ENGINE. 


Highest Economy. Best Workmanship at a Moderate Price. 
ARMINGTON & SIMS, - LAWRENCE, Mass. 


JARVIS PATENT FURNACE 


FOR SETTING 


STEAM BOILERS. 


Economy of Fuel, with increased capacity of Steam 
Power. ; i) yh 
The same principle as the Stemens’ Process or MakK- i 
ee utilizes the waste gases with hot air on top 

of the fire 


Will burn all kinds of waste fuel without a blast. including screenings, wet peat, wet man sawdust, log- 


wood chips, horse manure, &c. 
A. F. UPTON, General Agent. 


Also Agent for the Mahony Patent Corrugated Grates, with 50 per cent. air space. 
Send for Circular. P. O. BOX 3401, BOSTON, MASS, 


BARBER « BERTON, 
NEW YORK AGENTS; - 422 East 23d Street. 


ATR ENGINES. NO NNO ENGINEER, 


No Extra Insurance ! Absolutely Safe ! Simple! Reliable ! Durable! 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


Manufacturers of Air Engines, Elevators and Hoisting Machinery, 
91 & 93 Washington St., New York. 











£ vz AWARDED be 


ENV HiRTEENTHN 
EN EXHIBITION 
1878 7 
DY £Z 
= 


Le See 
. 














PUBLISHERS’ NOTICE. 

The increasing pressure of advertisements upon our strictly limited space has crowded out our own 
column announcement. Drop a postal for circular containing selected list of ‘Practical Articles ” by Forty= 
Five of the best mechanical writers in this country, which have been contributed to the AMERICAN 
Macuinist from time totime. AMERICAN MACHINIST PUBLISHING CO., 96 Fulton St., New York. 


Betts Machine Co. 


WILMINGTON, DEL 
Have on hand a large lot of 


NEW AND SECOND HAND 


Machine Tools, 





WHITTIER MACHINE CO, 


MANUFACTURERS OF 


STEEL BOILERS, 


Steam Engines and Elevators, 
Boston, Mass.: Works, 1176 Tremont St. 
N. Y. Office, 120 Broadway. 





THE 


Goddard Emery Wheel, 


BE. A. GODDARD, 


Gen, Sales Agent, 


ALSO AGENT FOR 


AMERICAN TWIST DRILL CO’S 


Emery Grinders. 





DEALER IN 


MACHINISTS’ SUPPLIES. 


Warerooms, 176 FULTON STREET, NEW YORK. 





aioe sie. Acarde demcmnadel caamsicabatecearati Ist. 





{Marcu _ 1880. 








Patent Automatic Cut-off Steam Engine. 
WM. WRIGHT, 


PATENTEE AND BUILDER, NEWBURGH, N.Y; 


THE MOST ECONOMICAL IN THE USE OF FUEL, THE SIMPLEST IN CONSTRUC- 
TION, AND ALTOCETHER beh” BEST CUT-OFF ENGINE IN THE MARKET. 





COMPOUND ENGINES 


For City Water Works; also for Manufacturin oo duty guaranteed.) 


4 ION NRT etc. 
MARINE AND STATIONARY ENGINES 
STEAM BOILERS AND TANKS, 
LIGHT AND HEAVY FORGINGS, SHAFTING, PULLEYS, HANGERS, MILL WORK, 
‘AND BRASS’ CASTINGS, &c. 
A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND. 


IRON 





SIZES and PRICES. A NEW DEPARTURE. 


vemrreax. YEMGA AND HOBIONTAL EXOINES AND YACHT ENGINES 


NAME. | OF FROM 10 TO 80 H. P. 





Horse 











Power. |P RICE. At a Reduction of Fifty Per Cent. from Former Prices. 
- BEST MATERIAL. BEST WORKMANSHIP. LOWEST PRICES. 
Mercury; 10 | $250 Manufactured by HEALD, SISCO & CO., Baldwinsville, N. Y. 
Send for new Illustrated Circular, giving full description, and convincing 
Queen 15 275 testimonials, of which the following is a specimen: vee : o 
NGINEER’S OFFICE, 
ae 20 325 PrirTsBuRGH, Pa., July 23, 1879, } 
Messrs. HEALD, Sisco s Co., Baldwinsville, N. Y. 
Vulcan 30 400 Gentlemen :—In re ply to your letter of the 19th instant, I have to say that we 
wood ag isis, of ng Me eliable 4 mt. — val work since the — ot 
October, 1878, up to the presenttime. It has n used for driving one of your 
HORIZONTAL 4 10 Centritugal bis eon? Boge oe erm _ ome = — oo The 
only repairs necessary has been the replacing of the piston packing once. 
Meteor , 10 | $250 ‘Yourstraly, ar A, MAH AK 
st Lieut. Engineers. 
Reliable| 20 325 [We desire to call pinged attention to the above letter, as since it was re- 
— by us, Lieut. Mahan hasconfirmed his good opinion of our Engines there- 
Hercules! 380 in expressed, by ordering two more of them.] 








CUYAHOGA WORKS 


“jf team 
Hammers 
etek oN cle 


mi, MARINE ENGINES, 


VERTICAL 


=Blowing Engines 


For Blast Furnaces. 


Cleveland, Ohio, U. S. A. 
FRANK H. POND, 


Gonsulling Engineer and Leper, 


709 MARKET STREET, 
For circular addre: seo ay. sT. LOUIS, MO. 
FROM 1-4 TO 10,000 LBs. WEIGH‘. 


True to pattern, sound and solid, of unequaled strength, toughness and 
ducal. An invaluable substitute for forgings or cast iron requiring 
three-fold stren; 

Gearing of all kinds, Shoes, Dies, Hammerheads, Crossheads for Locomo- 
tives, etc. = 000 Cc ~~ Shafts of this steel now running proved supe- 








LATHE ATTACHMENTS 


FOR MILLING, 
Plane and Irreguiar Forms. 
Taps and Reamers Fluted and Gears cut with- 


out removing from the lathe centers, 
See American a nist, Sept. 13 and 20. 








STEEL 
STINGS: 


to w 
oniWk SHAETS. CROSSHE ADS and GEARING specialties. 


d Pri 
Circulars at rereR L SEE EE. L CASTINGS | co. 


STER, 407 Library St., ne PHILADELPHIA. 


D. SAUNDERS SONS 


New Pipe-Threading Machine 


The 1.X.L. 


FOR HAND OR POWER, 





Manufacturers ot 
Steam & Gas Fitters’ Tools, 


Pipe Cutting and Thread- 
ing Machines for Pipe Mill 
Use, &c., a Specialty. 


YONKERS, N. Y. 


SEND FOR CIRCULARS, 








Mechanical Engineer, 
‘ 254 N. Sth St., Philadelphia. 


H. L. STELLWAGE 


























Marcu 13, iid 





rin saccemntss ata abl MACHITIN Ist. 





HORIZONTAL. 
VERTICAL 


Automatic Cut-off 


ENGINES.: 


Yacht Engines, 
Semi-Portable 
Engines. 


id 









_ STEEL AND IROR 
BOILERS. 


SAll sizes to 225 horse- 
power. 


Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 





“STOW: read ode LIMITED: 
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prick pist J ist 


SHilaD ELEHIA 





W. H. HOFFMAN, M. E., 
PASSAIC, New Jersey. 


Designer and Constructor of 


Hawser and Rope Machinery 


of En 


Working Drawin; 
iler 


ines, Boilers, Machinists’ 
and ls. 


akers’ Too! 





“THE FAR- FAMED 


LU ME EATOR 


AMERICAN LUBRICATOR CO. 
DETROIT. MICH.U.S.A.1 
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THE DIXWELL IMPROVEMENTS 


For working Engines with 


SUPERHEATED STEAM 


Will reduce the consumption of fuel in non-condens- 


ing engines working under conditions otherwise fav- | 


orable to economy, to 2.5 Ibs. of coal per 1 H. P. per 
hour, and in con ensing engines to 1.75 Ibs. of coal | 
per 1 H. P. per hour. 


Prevent the waste from Cylinder Condeneation, | 


which, tests show, 
to from 2 to 40%. 
We will test, free of charge, engines now running, | 


amounts in every engine running 


and show parties desiring to examine the Improve- | 


ments how much they can save. 
CEO. H. BARRUS, Agent, 


Paneer Regulator = 
Superior in every respect to all other regulators. The great- 


est fuel- are appliance ever invented. Insures safety from 
explosion. ordering mention steam pressure., Illus. cata- 
logue sent a 2 application. We vet it up and guarantee per- 
formance. ice, $75.00. 

AMERICAN STEAM APPLIANCE CO, 
18&15 Park Row, S8OLK MANUFACTURERS, New YORK, 





(RUEFEWER & DUNW, 
Schuylkill Falls, Philadelphia. 


| 


| 





Sole manufacturers of the Excelsior Steel Tube 
| Cleaners. Price, $1.00 perinch. Send for Circular con- 
| taining names of users who consider it indispensable. 





553 Shawmut Ave., Boston, | 


Send for Circular and Pamphlets. 


Second-Hand & New Tools 


FoR SALE Low . 
February List, No. 2. 


Miscellaneous Second - Hand Tools. 
All in good order, and will be sold very low. 


One Engine Lathe, 24 in. swing x 12 ft. bed. 

One Engine Lathe, 28 in. swing x 14 ft. bed. 

Seven Engine Lathes, 18 in. swing x Ty ft. 
(Chain-feed Lathes.) 

One Horizontal Boring Lathe. 

Two Wood-Turning Lathes. 

One Bement Double-Pulley Lathe. 

One Planer, 30 in. x7 ft., chuck, &c. 

One Planer, 72 in. x 66in. x 24 ft. 

Two Planers, 22 in. x 5 ft. 

One Four-Spindle Drill. 

Three Bolt Cutters, various sizes, 

One No. 2 Bolt Cutter. 

One New ‘“ Hardaway” 
to head up to %-in. bolts. 

One New ‘* Hardaway” Bolt 
to head up to1l4¥-in. bolts. 

A lotof Wood Working Machinery. 

One Engine Lathe, 24 in. swing x 10 ft. bed. 

Two Profiling Machines, two spindle, 

One Hydraulic Car Wheel Press. 

One Large Punching Press. 

Five Medium Punching Presses, 

Six Small Punching Presses. 

One N. Y. Steam Kngine Co. Roll Cutter, 4% in. 
14g in. 

One N. Y. Safety Steam Power Co., upright. 

25 H. P. Engine, and 20 H, P. Upright Boiler with all 
connections, &c. 

New Tools Very Low. 

Five No. 2 Bolt Cutters, Wood & Lighte. 

One No. | Bolt Cutter, with center, Wood & Lighte. 

Three No. 2 Bolt Cutters, with cente r, Wood & Lighte. | 

One Engine Lathe, 26 in. swing x 16 ft. bed. 

One Planer, 20 in. x 4 ft. 

One 26in. swing Upright Drill, not back geared. 

Two 26 in. swing back geared and self-feed Upright | 
Drills. 
Please specify which of the above tools you want, and | 

we will forward all particulars. 


STEAM LAUNCH, 


x 7 ft.; draws 3 ft., Engine 54 x 9; 
Fitted with C arpets, &c., for pleasure. 


A WOODRUFF & » oe 
BEAM ENGI 


Low yrengun, 42-in, cylinder, ~onrg a with fly- 
wheel pulley, 20 ft. diameter, 36-in. face, and 


FOUR TUBULAR BOILERS, 


60 inches in diameter, 20 ft. long, and all connections | 
practically as good as new 


For Sale by 


The George Place Machinery Agency, 


121 Chambers and 103 Reade St., 
NEW YORK. 





bed, 


Bolt Heading Machine, 
Heading Machine, 


40 ft. 
32 x 48. 


Boilers 





to | 


SECOND-HAND 


Machinists’. Tools. 





One 23 x 48 in. Corliss Engine. 
One Engine Lathe, 90 in. x 20 ft. Ames, 

One Enyine Lathe, 60 1n, x 20 ft. 

One Engine Lathe, 37 in.x24 ft. Pond. Good asnew. 
One Engine Lathe, 30 in. x 20 ft. Good order. 

One Engine Lathe, 30 1n. x 16 ft.. Wheeler, new. 


New. 





One 26 in, x 14 ft. “ 
One * “ 26 in. x 18 ft., very heavy. 
One “ sd 21 in. x 14 ft. Pond, good as new. 
| Five ‘* $s 20in. x 10 ft. New. Lincoln. 
|One * of 20 in. x 6ft. Wheeler. 
|Que ‘* sa 16 in. x8 ft. * 
| Qae “ 6 16in.x 8ft. Star. 
# 66 15 in, x 6 ft. 
EE One lurge Chucking Lathe and Chuck. 
| One Hand Lathe, 18 in. x 44g ft. 
Two ‘* + Win. x 8 ft. 
| 12 a6 “6 llin. x 444 ft. New Spencer. 
ims ss {2..zoen * “ 
| One Planer, 301n, x 6ft. Wheeler. Good order. 
One * 26in, x Tft. Niles. New. 
|}One ‘* 22in.x5ft. Wheeler. New. 
One “* 18in, x 3 ft. big 
| One 8 in. stroke Shaper. Gould. 


| One No. 3 Garvin Milling Machine. 

| One Garvin Cutter Grinder. New. 

| One Combined Cutter and Reamer Grinder, with 
| Threading Tool Grinder attached. New. 


Two 24in, *“ ad Am 

| One24in, * $6 66 P. & W. Self- feed. 

One 2in, 6 “ Prentiss, new. 
/Onel0in. “  « Blaisdell. 


One Gear Cutter. 

One each No. 0 P. & W. 2 Spindle Drills. 

One each No. 1 P. & W. No. 2, 4 Spindle Drills. 
| Three Sensitive Drills, ariils to 3-16 in. hole. 


| One No. 1 Wilder Punch Press. New. 
|OneNo.3 “ “6 Geared. New. 
One No. 4 as * 66 Geared. New. 
One No. 6 ‘« Shear. Geared. 

| One No. 1 Wilder Bar Iron Cutter. New. 

One No. 3 “6 46 


One 10 H. P. acne he 
Seven emneas Vises. : 
Belting, Shafting and Miscellaneous Machinery. 


E. P. BULLARD, 
14 Dey Street, New York. 
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The Buckeye Automatic Cut-off Engine. 





Estimates Furnished on Application. 


ma JIORa sea ESN OO. 


Room 42, 
HILL, CLARKE & CO.,, 


Coal and Iron Exchange, New York. 


36 & 38 Oliver Street, Boston. 











ROSE’S MACHINIST. 


FOURTH EDITION. JUST READY. 
THE COMPLETE PRACTICAL MACHINIST: 


Embracin; 

= 8 and Dies Hardening and Tempering, the Making 

ye * hls, étc., etc. By Joshua Rose. illus 

trated 7 —_— In one Volume, 12mo, 3876 
rice, $ 


pages. 
CONTENTS. 

CHAPTER I. LATHE AND MAcHINE TOOLS.—Round- 
Nosed Tools; uare-Nosed Tools; Holding Tools; Side 
Tools for Iron; nt Tool tor Brass Work; Side Tool for 
Brass Work. ‘II. CUTTING SPEED AND FEED.—Tables of 
Cutti —— and Feeds; Table for Steel ; Table for 
Wrought Iron; Table for Cast Iron; Table for Brass; 


Table for Copper. III. Boxtna Toots FoR LATHE 
Worx.—Boring Tool for Brass; Boring Tool Holders. 
IV. ScREW-CUTTING Toots-—Hand Chasing; To make 
To Calculate the Gear Wheels necessary to 
cut a Thread in a Lathe. V. GENERAL OBSERVATIONS 
ON Lara Work.—Lathe Dogs and Drivers; Emery 
Grinders ; Centering Machine; Lathe Work; Emery 
Cloth and Paper. I. ‘TURNING EccenTRICs.—Turnin 
Oranks; To Chuck a Crosshead; Turning Pistons an 
Rods ; Piston Rings; Ball Turning; Cone Plate for Bor- 
ing in the Lathe: To “Turn a Pulley; ‘Turning and Fitting 
Tapers; Belts; Ojling and Greasing of B Belts: Directions 
for Calculating t.e Width of Belts required for Trans- 
mitting Different? Numbers of Horse Power; Directions 


for Calculating the Number of Horse Power which a belt | 


will Transmit, its Velocity and the Number of Square | 
Inches in Contact with the Smallest Pulley pains Known. 
VIL. HanD TuRNIG.— Roughing Out; The Graver; 
The Heel Tool; Brass Work; Scrapers; Lathe Chucks: 
VIII. DRILLING IN THE LaTHE.—Half-Round Bits: 
Cutters; Reamers; Shell Reamers. IX. Boring Bars. | 
Small Boring Bars. X. Laps.—Allowance for Shrinkage; 
Crank Pins; Chucking Brasses; Blotting Machine Tools. 
XI. Twist Drills.—Feeding Drills; Drills and Drilling— 
Flat Drills; Drilling Hard Metals; Sietting or Keyway | 
Drills; Pin Drills; Countersink Drills. XII. Tool Steel.— 


Forging Tools; Tool Hardening and Tempering; Harden- | 


Wrought Iron; 
ron; 


ing; To Harden Springs; Case Hardenin 
To Case Harden Cast Iron; To harden . eable 
Crystallization of Wrought Iron; The W 
faces; Annealing or Softening ; Mixtures of Metals. XIII 

Taps ‘and _Dies.—Adjustable Dies; Dies for Use in Hand 


Stocks. XIV. Vise Work. —Tools, —Calipers; TheS uare ; 
The Scrbing Block ; Chippi Filing ; Emery aper 
Tools for Scrapi Surfaces: Vise 


C ‘lamps foaing: Kits 

aa Brasses to their Boxes; Fitting Link Motions; Fitting 

inders; Scra Surfaces; To Make a Surface Plate; 
T Cut Tiard Saw Blades; To fit Plugs to their 
Cocks; Retitting Work by Shrinking it; 
Weight of a Casting from the Weight of the Pattern; 
ira 
Steam Pipes; Steam and Water Joints; To Make Spiral 
Springs ; ardening Tempering. =, vy ting Connect- 
ing 8.—Drifts; verse Keys illing Ma- 
chines and Milling Tools. XVII. 
of Wheels, Pulleys, etc. XVIII. The Slide Valve.— 
Movements of Piston and Crank; es is Supply; To Meas- 
ure the Throw of an Eccentric. fy tow to Set a 
Slide Valve. XX. Pumps. et Pumps; Force 
Pumps; Piston Pumps.—Index. 


Nearly Ready. 

The Slide Valve Practically Explained. 
abrastes & simple and complete Practical Demonstra- 
tions of t ration of each element in a Slide Valve 
Movement, end illustrating the effects of Variations in 
their Proportions by examples carefully selected from the 
most recent and successful practice. By Joshua Rose, 
M.E., author of “The Complete Practical Machinist,’ 
“The "Pattern Maker's Assistant, etc. Illustrated by 35 
a - ° $1.00 

Also just ready Seccnt Edition of 

A Catechism of the Marine S:eam Engine, 
For the use of Engineers, Firemen, and Mechanics. A 
Practical Work for Practical Men. By Emory Edwards, 
Mechanical Engineer. Illustrated by 60 en ravings, 
including examples of the most modern Ungines. 
12 mo, : $2.00 
&@ The above or any ‘other books. sent by mail, free ot 

postage, at the punitcation prices. 

Our new and enlarged Catalogue of Practical and Scien- 
tific Books, 96 pages, 8vo; a Catalogue of Books on Dyeing, 

Calico Printi eaving, Cotton, and Woolen Manufact- 

ure, 4to; Cata alogue of a choice collection of Practical, 

Scientific, and ST Cenmiie Books, 4to; List of Books on 

Steam and the Steam Engine, Mechanics, Mac hinery, and 

Engineering, 4to. List of mportant Books on Metal urgy, 

Metals, ty of Materials, Chemical Analysis, Assay- 


ing, etc., 4to; List of Books on Minin, » Mining Machinery, 
Coal, etc., 4to; two Catalogues of Books and F Sassaiiene on 
Social Science, Political Economy, Banks, Population, 


Pauperism, and kindred subjects; also a Catalogue of re- 
cent additions to our stock of Practic cal, Scientitic, 
Technical Books, sent free to any one who will forward his 


address. 
HENRY CAREY BAIRD & CO,, 
Industrial Publishers, Bookseller, and Importers, 
810 WaLNUT STREET, PHILADELPHIA. 
Na * cert P. CLARK, 
Manufacturer of the Patent 


RUBBER CASTOR. 





SECTIONAL VIEW. 





The only Solid Socket Castor in the market. 
more noise. No more meeting of inlaid floors. 
your Carpets by using the Rubber Castor. Warranted 
pentose inaction. Also one of the best non-conductors 

or Rheumatism. Want to be used to be appreciated. 
Once tried givers liked. 


No 


GEORGE P. CLARK, Windsor Locks, Ct, | 


Lathe Work, Vise Work, Drills and Drilling, | 


The | 
ear of Metal ay } 


‘o Estimate the | 
esand Speeds for Emery Wheels; Threads of Gas or | 


Tot Jalculate the Speed | 


and | 


Save | 


A PRACTICAL TREATISE 
COMBUSTION OF COAL, 


a og Descriptions of various Mechanical Devices, 
for the Economic Generation of Heat by the Combustion 
of Fuel, whether SOLID, LIQUID, OR GASEOUS, 


By WILLIAM M. BARR. 


1 Vol., large 8vo, iustrate od. 
Price, Extra a’ +} . $2 50 
«Half Morocco, - - 3.50 
Sent, postage paid, to any part of “the United States 


upon receipt of the price. Address 
YOHN BROTHERS, Publishers, Indianapolis, Ind. 





GEO. C. TRACY & CO 


Counselors at Patent Law 
EUCLID AVE. BLOCK, 


CLEVELAND, O. 

Before doing ayes in re- 

gard to Patents, send for our 

ts e book, “ALL ABOUT 
PATENTS,” mailed free. 











AMERICAN WATCH TOOL CO. 


WALTHAM, MASS. 
MANUFACTURERS OF 


PHIL TOOLS and MACHINERY 


INCLUDING 


Watch and Clock-Making 
Machinery. 


OF ALL 
KINDS 











WORCESTER BOILER WORKS, 


MANUFACTURERS OF THE 


“Tito To nh 


Teed-Water-Heater and Puriter, 





Write for Prices and aie a 
‘s1oTlog Mve4g JO} JeyVAA SutAfUMg puv snuvey J0z 






(Jones’ Patent, Nov. 6, 1877,) 


WM. ALLEN & SONS, 


WORCESTER MASS. 





16 AMERICAN 


BROWN & SHARPE M'F'G CO. 


PROVIDENCE, R. I. 


7 » — MANUFACTURERS OF THE 
oe . 
“Nokodeail ?) 
taf 4 


, UNIVERSAL 


Milling Machine 


This Machine has been designed especial- 
ly to mect the wants of Steam Engine and Locomo- 
tive bnilders, and others engaged in the manufacture 
of heavy machinery and tools. 

The essential features and motions are the same 
as in our smaller Universal Milling Machine, with 
such enlargement of the whole machine and its parts 
as would best adapt it for the class of work to be 
done. The cone has three diameters, each 34 inches 
face. In addition, the cone is strongly geared, thus 

"making six changes of speed. There are, also, the 
same number of changes of feed. The spindle boxes 
are of hardened cast steel, and, together with the 
spindle bearings, are carefully ground, and are pro- 
vided with means of compensation for wear. The 
spindle will carry a cutter arbor projecting 15inches, 
which is supported by-an adjustable center at the 
outerend. Cutters of 8 inches or less diameter can be 
used. The horizontal movement of the spiral clamp 
bed upon the knee, in a line with the spindle of the 
machine, is 6% inches, and the vertical movement 
of the spiral bed centers below the spindle centers 
is 1linches. The spiral bed can be set at angles of 
35° each way from center line of spindle, and can be 
fed automatically 22 inches, taking also 22 inches 


' oe 


FZ fo between the centers, and will swing 1114 inches. 


Illustrated Catalogue sent per mail on appli- 
cation. 


OOL WORKS, 


FORMERLY 


FERRIS & MILES, 


Twenty-fourth and Wood Streets 
(‘Take Arch or Vine Street Car), 


FRED’K B. MILES, Engineer. PHILADELPHIA 


ET 








a : 
MACHINE TOOLS, STEAM HAMMERS, &, 


novel and valuable improvements into the construction of SHAPING, SLOTTING, 
ACHINES, as weil as Lathes and Drills, we are now prepared to furnish these 
By means of our improved devices the operations of turning, 


Having introduced man 
BORING and PLANING 
machines in greater perfection than ever before. \ 
drilling, soe planing and shaping, or slotting, can all be performed with a F 3 saving of time and 

re 


8 of screw cutting, ‘ferd- 


labor. It will found worth any purchaser’s while to examine our new meth * 
sible 


gearing and convenient arrangements and attachments for enabling work to be done with the least 
expenditure. We would direct special attention to our new 4 FT. RADIAL DRILL, with 6 Automatic 
Feeds, 10 IN. STROKE SHAPING MACHINES, 17 IN. SQUARE PLANING MACHINES and PATENT 
SCREW CUTTING LATHES, which cut 16 threads and give 16 fveds without > ears. Send for 
Catalogue. FRED’K 5B. ILESsS. 


NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance. 


STARTED INSTANTLY BY A MATCH, IT GIVES FULL POWER 
IMMEDIATELY. 


WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 
Engineer or other attendant while running. Recommended by Insurance 
Companies. 

UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running small Shops, etc. 

2,4 and 7-H. P. and upwards. Built by Y 


SCHLEICHER, SCHUMM & CO., 3045 Chestnut St., Philadelphia. 


Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 


STEAM 


umping Machinery 


For Feeding Steam Boilers, Filling Reservoirs 
and Tanks, and for Genera] Pumping. 


SEND FOR CATALOCUE 


INustrating every variety of 














and Prices furnished on appli- 








O. W. FIFIELD, Manufacturer of ENGINE LATHES from 








STEAM PUMPING MACHINERY. |=2< 
Fd) 5 
Cope & Maxwell M’f'g Co. |::s , 

HAMILTON, OHIO. ae aaah 

és . 

Machines Send for |5 4, “all 
at reduced our new Es 
prices, Illustrated |*&3 
and fen Catalogue re 
Wheels Weissport, O= ¢ 
Guaranteed Penn cs 8 





Consulting Engineer, 


JAMES W. SEE, naxrsor. ore 


Babcock & Wilcox Water-Tube Steam Boiler, 


Over 40,000 Horse-Power Now in Use. Adapted for 
all purposes.. Safety from Explosions. 

In sections easy of transportation. No bolted, screwed 
or packed joints, Al) joints made by expanding wrought 
iron tubes into bored holes. Can be erected or repaired 
by ordinary mechanic. Easily cleaned from soot or 
sediment. Adapted to all kinds of tue!. Steady water 
line and dry steam. No leaks from unequal expansion. 
Rapid steaming. Highest attaipableeconomy. Centen- 
nial Exposition Medal awarded this boiler tor highest 
economy and efficiency on test. 

Illustrated Circulars and other desired information 
promptly See 

ABCOCK & WILCOX, Engineers, 
80 Cortlandt St., New York. 








MACHINIST. 
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_ THE PRATT & WHITNEY Co. 


HARTFORD, CONN., U.S. A. 
MAKE SPECIALTIES OF 


Drop Mam mrs, 


PUNCHING PRESSES, 


ner HAND DRILLING MACHINES, RATCH- 














ET DRILLS, COMBINATION LATHE 
CHUCKS, CUTTERS FOR TEETH OF 
GEAR WHEELS, SCREW PLATES, 
HAND, MACHINE NUT AND PIPE 


TAPS, AND BOLT CUTTERS, 
In connection with their business of 


MACHINISTS’ TOOLS, GUN, SEWING 


MACHINE and Special Machinery, &c- 


PRICE LISTS FURNISHED ON APPLICATION. 


THE BILLINGS & SPENCER CO. 


HARTFORD, CT., U. S. A. 


Manufacturers of Billings? Patent Screw Plates in Four Sizes. 
These Plates are Drop-forged from Siemens-Martin Steel. The Dies are made of best Tool Steel. 











PRICE LIST. 
| 


No. 0. No. 2. 
With Dies and Tap, Cutting | With 5 Pairs of Dies, Cutting 
1-848 53249 $-1632 7-3224 1-420,,............. $5.25 | 1-213 9-16!2 5-81! 11-161! 3-410, ll. $10.00 
The same, Nickel-plated, in Leather-covered Case, | . 
GN I GA, sinedfecdrins encucdesac 50 | No. 3. 
er rer rn ee .50 | With 5 Pairs of Dies, Cutting 
achinists’ or Blacksmiths’ Taps furnished to cor- | 13-1619 7-89 15-169 18 1,1-87............. ... 15.00 


respond with Dies for Nos. 1, 2 and 3 Plates, at lowest Single Pairs of Dies for No. 1 Plate, $1.00; No. 2 Plate 
murket prices. | $1.50; No. 3 Plate, $2.00 each. ” i 9 ‘ 
; . No. 1. Different sizes and number threads furnished. 
With 5 Pairs of Dies, Cutting : | Special pricesquoted on Whitworth or U.S. Stand- 
1-42 5-1618 3-816 7-1614 1-213................$7.00 | ard Threads on application. 


ings of every description for Guns, aa 7H Sewing Machines, Machinists’ Tools 


end for Illustrated Catalogue and Price I st. 
itor Binders see American Machinist, 
$100 EACH AIL OB EXPRESS. 


BY M 


Steel and Iron > 
and Machinery generally. 















WORCESTER, MASS. 


DAVID W. POND, 





Engine Lathes, Planers, Drills, &c. 





5 

3 

J. M. ALLEN, Presipent. [ 

r aa r o 
W. B. FRANKLIN, VicE-PRESIDENT. FA 
oe 

a < ry? , ° 

J. B. PIERCE, SECRETARY. = 

& 

GEO. B. GRANT, 100 BEVERLY ST. BOSTON, KEEPS A STOCK OF SUPE- E 
RIOR CUT GEARS FOR MODELS AND LIGHT MACHINERY, AND CUTS o 
GEARS TO ORDER OF ANY KIND OR SIZE, IN IRON OR BRASS-——SEND s 
FOR LIST—-HE HAS FACILITIES FOR MAKING MODELS AND LIGHT ce} 
MACHINERY; AND PAYS SPECIAL ATTENTION TO ORDERS BY MAIL. 8 
. ee 





GOLD MEDAL AWARDED, PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


Plymouth, Pearl and John Streets, 
BROOKLYN, N. Y. 


Manufacturers of all kinds of 


Prowses, Diss and Special Machinery 


FOR WORKING SHEET METALS, &c. 
FRUIT AND OTHER CAN TOOLS. 


| J.M. CARPENTER & 
PAWTUCKET.RII. cenaiie 
ry 


Manufacturer of TA PS A N D Di ES of ev descri ption. 


. Also, for sale low, UNITED STATES STANDARD GAUGES, from ){ to 3 inch. 


























